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WR WhME gold stamped HCRE 


HIS hook—containing over 300 pages—size 
5 X indies, houiui in green flexii)!e 

leatherette, is a most useful desk tool for 
everylxKly connected with the Radio Trade. 

The OFFICIAL RADIO HUSIXFSS-LOG AND 
GUIDE has been especially planned and laid out 
for the Raclio Man—the Executive, the Engineer, 
the Radio Dealer, the Service Man. 

A wide variety of radio data, of constant reference 
value to the man engaged in the radio business, has 
been c(>nipile<l for this first OFFICIAL RADIO 
BUSINESS-LOC; AND GUIDE, It contains, in 
addition, conveniently arranged spaces for listing 
appointments, engagements and jiersonal records; 
business references; commercial information; diary 
and memoranda sheets, etc. 

Here are a few of tlie features contained in the OFFICIAI^ 
RADIO BUSI\FSS-LOr, AND GUIDK: Census of 
Ra<Iio Dealers—Population of States and Big Cities—Retail 
Stt)re Operating Kxpenses—List of Radio Set Manufac¬ 
turers—List of Vacuum Tube Manufacturers—List of Radio 
Parts Manufacturers—Bookkeeping Information tor Radio 
Men—Underwriters’ Rules—Co<le for Fleetrical Workers— 
Radio Service Man’s Information—Useful Radio Reference 
Forniulas—Tube Data Chart—Tables of Scliematic Sym¬ 
bols and H(nv to Use—Table of Broadcast Stations— 
Principles Underlying Receiver Designs—The Service 
Workbench and Test Table—The Service Car - The Busi¬ 
ness End of Servicing—Form Letters for Radio Dealers 
—The Radio Man’s Credo—1931 Calendar—Important 
, T f • Holidays in 1931—Calendar of 1930—Caletidar of 1932— 

Postal Information—1931 Record of Fngageiuents, Appointments, by Days (182 pages) Place for Keep- 
ing lab on 1 lungs to be Done (Memoranda)—Alphabetical List of Customers’ Names and Telephone 
Numbers—-Record of Monthly Income and ICxpenses—Records of Notes, Dues and Future Expenses— 

Records of Insurances and Payments—Interest C ale illations and V. S. Interest Laws—Cash Discount 
Savings Fable of Dozen aiul Single Prices—Table of Time Payment Plans—etc., etc. 

There are sample advertisements that will give a professional tone to your advertising, and also a chap¬ 
ter on how to pep up business the year 'round. 


He PnoFiTs Most Who Serve.sBest 


No Radio Man can afford to be without the book. It will give him knowledge which he cannot get 
m any other way. It will help him in his business, through the commercial advice and informa¬ 
tion contained in its pages; and, most important of all, it will stop money losses by providing 
ample space for recording all business transactions day by day. 


Mail Con Don NOW! 


GERNSBACK PUBLICATIONS. INC.. nr 

96*98 PtrR Place, New Yerk. N. Y. 

Ai per your offer. I emiose herewlili f.’I.W) for whirh 

you are to sen<l nre 1)o^tI)ahL one cat»y of the OFFlCIAl^ 
nnrsiNKSS-LOC; A.NIi nriDK as soon as it is pub* 
lUhed at the nre-pub I leal Inn price of 1.1.00. with my name 
^ ^ uncIersianU that the price 

At UFFICIAL HAl>IO UUSIXESS- 

LOG AM) GI IDK is published. 


<l*rinl name carefully) 


Address 


City. 


Special Offer! 


Wc will accept your pre- 
piiblicc-ftinu order at the 
special price of $3.00, 
a ml we will gold-stamp 
your name on the cover 
of the OFFICIAL RA¬ 
DIO BUSINESS-LO(; 
AND GUIDE if you 
will mail your order at 
once oil the coupon be¬ 
low. Once the book is 
published, its price will 
be $4.00. You are saving 
$1.00 by ordering now. 


Every item in the OFFICIAL RADIO BUSI¬ 
NESS-LOG AND GUIDE is compiled with the 
one thought in niiiKl: How can tlie man engaged 
in the Radio Trade be assisted most efficiently? 

How can be make more money? and How can 
he save money? 

1 be OFFICIAL RADIO BUSINFSS-LOG AND GUIDF' is a true assistant, 
a counsellor, and a silent partner to the man engaged in Radio activities. It 
eliminates account Iiooks; it becomes bis private secretary, time-saver, business 
log and reference book. 

The size of the OFFICIAL RADKl BUSINESS-LOG AND GUIDE—5 x 8^ 
inches IS such that it can be slipped in the pocket and carried around wherever you 
go—a real portable office. 

The price of the OFFICIAL RADIO BUSINESS-LOG AND GUIDE is $4.00 
postpaid. It will be ready for shipment March 1 , 1931 . 


















May, 1931 


RADIO.CRAFT 


6-11 



RADIOtSc 


G et into the rich field of Radio via 

the Radio Training Association. Radio 
manufacturers, distributors, dealers are all 
eager to employ our members because wfe train 
them right, and qualify them for the positions that 
require better trained men. 

So great is this demand from Radio employers that 
positions offering good pay and real opportunity 
are going begging. If you want to cash in on Radio 
quick, earn $3.00 an hour and up spare time, $40 to 
$100 a week full time, prepare for a $10,000, $15,000, 
$25,000 a year Radio position, investigate the 
R. T. A. now. 

special Attention to Radio 
Service Work 

Thousands of trained Radio Service Men are needed 
now to service the new all-electric sets. Pay is 
liberal, promotions rapid. The experience you re¬ 
receive fits you for the biggest jobs in Radio. The 
R. T. A. has arranged its course to enable you to 
cash in on this work within 30 days! 


LET US TRAIN 

ou At home 

rvR B/G PAY JOB 


Would you like to work “behind the 
scenes at Hollywood, or for a talking 
picture manufacturer? R. T. A. training quali¬ 
fies you for this work. Television, too, is included 
in the training. When television begins to sweep 
over the country, R. T. A. men will be ready to cash 
in on the big pay jobs that will be created. 

Expert Supervision 
Lifelong Consultation Service 

As a member of the Association you will receive 
personal instruction from skilled Radio Engineers. 
Under their friendly guidance every phase of Radio 
will become an open book to you. And after you 
graduate the R. T. A. Advisory Board will give you 
personal advice on any problems which arise in 
your work. This Board is made up of big men in 
the industry who are helping constantly to push 
R. T. A. men to the top. 

Because R. T. A. training is complete, up-to-date, 
practical, it has won the admiration of the Radio 
industry. That’s why our members are in such 
demand—why you will find enrolling in R. T. A, 
the quickest, most profitable route to Radio. 


Mail Coupon for No-Cost Training Offer 


Memberships that need not—should not—cost you a cent 
are available right now. The minute it takes to fill out coupon 
at right for details can result in your doubling and trebling 
your income in a few months from now. If you are ambi¬ 
tious. really want to get somewhere in life, you owe it to 
yourself to investigate. Learn what the R. T. A. has done 
for thousands—and can do for you. Stop wishing and start 
actually doing something about earning more money. Fill 
Out the coupon and mail today. 


Radio Training Association of America 

Dept. RCA-5, 4513 Ravenswood Ave., Chicago, III. 


Fill Out and Mail Today! 

Radio Training Association of America, 
Dept. RCA-5. 4513 Ravenswood Ave., 
Chicago, Ill. 

Gentlemen: Send me details of your No- 
Cost Training Offer and information on how 
to make real money in Radio quick. 

Name . 

Address . 

City. State. 
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AIRCRAFT RADIO 


Better Jobs 


Better Rty 


in Radio's Newest Fields 



J. E. SMITH, rn-siflmt. 
National U.ulio litstittite. 
tlie iiiaii\v1ic» has «lireete<! 
tlie Home Study Traiii- 
iiif,' of tiinre men fnr tlic 
Kiidio Iniliistry than any 
other man iu America. 


Earn the Higher Salaries This Specialized Training Fits You Far. 
ni Train You at Home in Your Spare Time for the Better Jobs 
in the Most Important Branches of Radio Send for My hee Book. 


Get This FREE Book 




It tells all about the many new 
opportunities in Radio and how I 
give you Special Advanced train¬ 
ing in the five branches pictured 
above* Mail coupon below* 


make money on the side repairing, installins:, 
sellintr Radio sots in your neighborhood. My 
50-50 method makes learning at home easy, fas¬ 
cinating, practical. G. W. Pago, 2210 Eighth 
Ave., S., Nashville, Tcnn., writes: 'T pickeil up 
in my spare time while studying." 1 send 
you eight laboratory outfits that make clear the 
basic principles of whatever branch of Radio 
you choose—and show you how to service prac¬ 
tically every type of receiving set made. N. R. I. 
course is the only training that enables you to 
become a Certified RADIO-TRIG I AN. 



T he well-trained specialists arc the fellows 
who get the best jobs, men. And believe me 
the newer branches of Radio are in tre¬ 
mendous need of fellows with specialized train- 
ing. Oiiporlunities are growing greater every 
day 1 Talking Pictures and Public Address Sys¬ 
tems, Television. Aviation and other new fields— 
offer untold success possibilities to highly trained 
Radio men. And NOW is the time to get in on 
the ground fl«K»r and grow up with these latest 
Radio developments. 

Revised Free Biiok Points Out 
Good Pay Jobs 

Every felirfw whti w’ants to get ahead and 
make real money in Radio should send for the 
latest eilition of my new lM)ok—"Rich Rewards 
in Radio." It is chuck full of facts on the money- 



R* 1* is Best** 

"I Bet more work tliaii am- «»tlier Radio 
man in this ciiy. The N. It. I. course is 
hy far the hest. You may l»e inliTmtetl 
tt» know that my frieml. K. W. Novy, 
N. R. 1. praduate. is n'itli tlie Vitnphouc 
pCfipIe. (iraihiate S. F. (lark is witli 
ihe Air Mail Service."—I at wreiicc J. 
Vaiick, Box 91, luwa City, lu\va. 


*^hanks To N* R* I*** 

•T made more money thnniBh takiuB your 
course than 1 e\er did before—o'er $3,000 
since startinu the course about a year ago. 
At T»reseiit 1 am eiiiployi**! as Serxice 
Mail hy R. 0. .\. Pliotophone. Ine.. iu- 
siircthiB their Talking Motion Picture 
eriuipnient installed in theatres. To Bet 
and nold such a job a man has to ‘Know 
his onions,’ and I do thank the N. R, 
Mabatfey« 265 S. Niutb St., Salt Lake 



L. 

llalu 


making opportunities in Radio, including up-to- 
tlate information on fascinating new develop¬ 
ments. Moreover, my book tidls how quickly and 
inexpensively you can bec'ome an expert in any 
fiehl of Railio through my 50-.50 method of prac¬ 
tical home-study training. In addition, my course 
gives you extra specializcMl training in Television, 
Aircraft Radio, itruadcasting. Commercial and 
Ship Itadiu Stations, Sound Pictures and Public 
Address Systems, or Advanced Radio Merchan¬ 
dising and Servicing, u'ithuHl extra ehtiryv. 

Many N. R. I. Men Make 
$s,SOO to $5,000 a Year 

Many of my graduates now earn $50 to $100 
a week and more, and you may do even better, 
for Radio is invading so many industries that 
thousands of trained men will be needed to carry 
out this ami future expansion. Talking Pictures 
already pay as much as $75 to $200 a week to 
Ihe right men with Radio training. Aviation is 
needing more and more trained men for good 
jobs on the ground and in the air. Television 
any day now may call for hundreds of trained 
Radio men for development work leading to fame 
and fortune. And think of the opportunities 
today for well-trained men to earn, $50. $75 to 
$100 a week with broadcasting stations, ship- 
!Ung companies, set manufacturers, jobbers, 
dealers and in a sales and service business of 
their own. With automobile radios and low- 
priced midget sets, sales and service, future 
opportunities should be greater than ever. 

Many Men Earn SaoO to SiOOO 
in Spare Time While Learning 

I teaeh you to begin earning almost at once. 

The day you enroll, ITl show you 28 ways to • 


You Don*t Riik A Penny 

I back up my training with a signed agree¬ 
ment to refund every cent of your money if, 
after completion, you are not satisfied with the 
Lesson and Instruction Service I give you. That 
is why 1 urge you to send for my new free 
book, which tells all about my 
course, how little it costs, the 
good jobs it prepares you for 
and how my Employment De¬ 
partment helps you get a job 
after graduation. The cost is 
low and my terms are easy. 

Mail the coupon NOW! 


FRE E#««iwCOl) PON 


J. E. SMITH, President 
National Radio Institute, Dept. 1£X 
Washington, D. C. 

Dear Mr. Smith: Send me your Free 
Book, "Rich Rewards in Radio.** I under • 
stand this places me under no obligation 
and that no salesman will call. 


NAME. 


address. 


CITY.STATE 
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LEARN RADIO TELEVISION 

NOT By BOOKS Or CORRESPONDENCE'By 


Don’t spend your life slaving away in some dull, 
hopeless job! Don’t be satisfied to work for a 
mere $20 or $30 a week. Let me show you how to 
make real money in Radio—the fastest-grow¬ 
ing, biggest Money-Making Game on earth! 

Golden Opportunities 

Paying $60, $70 and Up a Week 

Jobs as Designer, Inspector and Tester paying $3,000 
to $10,000 a year—as Radio Salesman and in Service 
and Installation VV'^ork, at $45 to $100 a week—as Oper¬ 
ator or Manager of a Broadcasting Station 
at $1,800 to $5,000 a year—as Wireless 
Operator on a Ship or Airplane, as a Talk¬ 
ing Picture or Sound Expert—THOU¬ 
SANDS of OPPORTUNITIES LEADING 
to SALARIES of $60 A WEEK AND UP! 

NO BOOKS 

All Practical Wor1{ 

Coyne is NOT a Corresiwndence School. 

W'e don’t attempt to teach you from books 
or lessons. We train you on the finest out¬ 
lay of Radio, Television and Sound equip¬ 
ment in any school—on scores of modern 
Radio Receivers, huge Broadcasting equip¬ 
ment, the very latestTelevision apparatus. 


Talking Picture and Sound Reproduction equipment. 
Code Practice equipment, etc. You don’t need ad¬ 
vanced education or previous experience. We give 

you—right here in the Coyne shops—all the actual practice and 
experience you'll need. And because we cut out all useless the¬ 
ory, you graduate as a Practical Radio Expert in 10 weeks' time. 

TELEVISION 

IS A’OW HERE! 

And Television is already here! Soon there’ll 
be a demand for Thousands of Television 
Experts! The man who learns Television now 



MAIL COUPON ON OPPOSITE PAGE 
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Students operating our modern Broadcasting equipment In the rear you can see our Sound Proof Studio Room 


TALKING PKTURES i» 10 weeks 


Actual Work-In the Great Shops of Coime 



can make a FORTUNE in this ^eat new field. 
Get in on the ground fioor in this amazing new 
Radio development! Come to COYNE and learn 
Television on the very latest Television equipment. 

Talking Pictures ~ A Great Field 

Talking Pictures and Public Address Systemsofferthou- 
sandsofgoldenopportunitiestotheTrainedRadioMan. 
Here is a great new field of Radio work that has just 
started to grow! Prepare now for these marvelous op¬ 
portunities! Learn Radio Sound work at Coyne on actu¬ 
al Talking Picture and Sound Reproduction equipment. 


Students operating and adjusting our modern Television Transmitting equipment 


EARN AS YOU LEARN 

You get Free Employment Service for life. 
And don’t let lack of money stop you. If you 
need part-time work while at school to help 
pay living expenses, we will gladly help you 
get it. Many of our students pay nearly all of their 
expenses that way. You can find out everything ab¬ 
solutely free by simply mailing the coupon below. 

COYNE IS 32. YEARS OLD 

Coyne Training is tested, proven beyond all doubt. 

You can find out everything absolutely 
free. How you can prepare for a good job 
or how you can go into business for your¬ 
self and earn from $3,000 to $15,000a year. 
It costs nothing to investigate! Just mail 

the coupon for your copy of my big Free book! 

H.CL€wi«,Pr«t. RADIO DIVISION rounded 1699 

ELECTRICAL 

vUmiSi SCHOOL 

SOO S. Paulina St., Dept. S1 Chicago, Illinois 

H. C. LEWIS. President 

Radio Div. Coyne Electrical School 

$00 $. Paulina St^ Dept. St-8H Chicago, 111. 

Send me your Big: Free Kadio Book and all de¬ 
tails of your Special Introductory Offer. This 
does not obligate me in any way. 


FOR BIG FREE BOOK 


Name . 

Address . 

City . State. 
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Service Man’s HANDYBOOK 

with Addenda Data Sheets 


T he first volume of the Handybook 
contains a tremendous amount of 
the most important servicing data of 
every kind—hundreds of illustrations, 
wiring diagrams, and dozens of charts 
on every conceivable subject pertaining 
to radio sets, tubes, line voltages, etc. 
This book contains live “meat"’ from 
start to finish, and only practical in' 
formation on which every radio man 


can cash in on immediately. 

Just to give you an idea of a few of 
the subjects covered in this book, we 
mention the following: 

Prescriptions of a radio doctor 
Modernizing old receivers 
Operating notes for Service Men 
Service Men’s data 

Servicing automobile radio installations 
Curing man-made static 
Causes and cure of radio interference 
Kotes on repairing ‘'B” power units 


Constructional data on laboratory equipment 
A portable radio testing laboratory 
Servicing with the set analyzer 
What and how the Service Man should sell 
Helping the Service Man to make money 
How to become a Service Man 
Servicing broadcast receivers 
All about vacuum tubes, and vacuum-tube 
data 

Special radio Service Man's data 
Dozens of radio service data sheets 
And hundreds of other similar subjects 



Contributions by 
Foremost Radio 
Authorities - - 

C. W. Palmer 
Leon L. Adclmaii 
.Sylvan Harris 
Bertram M. Freed 
Julius G. Aceves 
C. W. Tcck 
Paul L. Welker 
H. Weiler 
J. E. Dcincs 
F. R. Bristow 
and many others 


$7.00 


Per Copy 


A NEW 
IDEA 


<;iCUNSIJ.\CK PI I5I.ICATIONS, Iiir. 

1MI-JW Park New York. N. V. 

As IHT yolir (ifTor. T (‘lulosr herewith remit 
til nee oi' (riiiiiHljl am I forei;rii 

wliit’ll pjivs the entire ainoiint on yonr new 
liodk niiitle.I UAIUO SKItVK'K MAN'S 

lIANnYIUioK with AUilemln I lata Sheets, 
in loijseleaf form, ns ileserihetl in ItAHlO- 
fltA FT. 


Every Service Man, 
every radio man, every 
radio experimenter and 
every radio professional 
usually records his 
own notes, draws his 
own circuits and writes 
down his own obser¬ 
vations and his own 
data. For these rea¬ 
sons, the RADIO 
SERVICE MAN'S HANDYBOOK, u'ith Addenda Data Sheets, has been made in loose- 
leaf form. There is supplied with this hook a special 48-page section, square-ruled on one 
.^de and logarithmic ruled on the other. These sheets arc transferable to any desired 
place in the hook. On these sheets diagrams, charts, etc., are easily recorded and 
material from other sources can be pasted in this looseleaf section for future reference. 


The total number of pages is 200 and a wealth of radio material is contained therein. 
Nothing like it has ever been published before. The size of the hook is 9 x 12 inches 
with a semi-flexible red cover with gold stamping. It is in looseleaf form similar to the 
OFFICIAL RADIO SERVICE MANUAL. 


i MAIL COUPON TODAY FOR YOUR COPY! 
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Editorial Offices, 96-98 Park Place, New York, N. Y, 


Money In Amplifiers 

By Hugo Gernsback 


I N the same mail, the other day, 1 received two let¬ 
ters; one from a young man who is "through with 
radio,” as he claims that there is no longer any 
money in it and that he did not see any future in 
it. The other letter came from another reader, in a 
small Mid-western town, who wrote us for some techni¬ 
cal information and, in closing his letter, mentions the 
fact that last season he made over two thousand dollars 
in installing public-address audio amplifiers. 

It seems to us from the latter letter, and from many 
others that are constantly being receive<l, that there is 
still a good deal of money to be ma<le in radio, if you 
have a little ingenuity and go after business. Radio, 
like any other trade, is not a miracle worker and will 
not drop money into the la]^ of those who wait for it 
to come to them. You must go after it and make an 
effort. The coming .summer season should ])rove a 
l)articularly rich ground for the ambitious radio man 
who wishes to make some real money: and this will 
be less difficult than it might seem. 

Audio amplification, or the so-called public-address 
system, is still in its infancy: and many installations 
are yet to be made, where they are urgently needed. 
A little educational talk with the right i)rospect will 
Jnvariably effect a sale. And it should be noted that 
a sale here usually runs into quite some money, and 
the profit for the radio man is very satisfactory. 

Audio-amplifier i)ublic-address systems can be used 
with great benefit in many jilaces to<hiy, for all sorts 
<»f different ])ur]x).ses: and the writer is safe in saying 
that the surface has not as yet been scratched. 

Recently a manufacturer of amplifiers compiled a 
re])rcsentative list of api)lications of ]xtblic-a<ldress 
units, and the list here is only a partial one: 

Air]danes. amiisenient parks. ai)artmeiit houses, audi¬ 
toriums, athletic fields, bathing beaches, banquet halls, 
baseball i^arks. brokerage offices, cabarets, charitable 
institutions, churches, clubs, conventions, dancing 
schools, encampments, factories, fairs, filling stations, 
dying fields, fo(»tl)all games, hockey matches, home en¬ 
tertainments, hospitals, hotels, ice skating rinks, merry- 
go-rounds, motor cars, open-air assemblies, orphan 
asylums, paging systems, i)olo games, railroad dei)ots, 
race tracks, regattas, receptions, restaurants, roller skat¬ 
ing rinks, sanitariums, schools, stores, summer resorts, 
swimming pools, veterans* homes aiul carnivals. 


During the summer time there will he large rewards 
for the industrious radio man who can make installa¬ 
tions of public-address systems in amusement parks, 
athletic fields, basel>all parks, fairs, hotels, summer 
resorts, and the like. There is liardly a place today 
where peo])le gather, in which a public-address system 
cannot be installed to advantage. Summer liotels, par¬ 
ticularly. need entertainment for their guests: and it is 
a sim])le matter to hook-up an am])lifier sy.stem to the 
radio, which is already there, in order to bring dance 
music and other entertainment to the l^allrooni, etc. 

Then, of course, no public-address system is com¬ 
plete without its ]>honogra])h unit. W hile the radio is 
satisfactory in most cases, it is often necessary to supply 
entertainment in the form of dance music (which can¬ 
not always be obtaine<l. at any hour on the radio) and 
it is here that the phonograph, with its electrical pick-up 
connected to the aiiiidifier system, works wonders by 
means of a simple thrtiw-over switch. Incidentally, 
additional profits are to be made by the radio man in 
sup])lying such an electric-jdionograph installation in 
conjunction with the audio amjdifier system. 

The list which we have given above is of course 
incoin])k*te: for every day new and ingenious uses arc 
found for audio amplifiers. 

Last summer, at one of our Atlantic beaches, an 
enter])rising radio man hire<l a motorboat and installed 
in it a i)owerful am])lifier system. He ran the boat 
back and forth for a tew miles and gave the bathers, 
not only music that was audible above the roar of the 
surf, but music that could actually be heard well for 
half a mile. Between numbers, he filled in with an¬ 
nouncements which state<l that the i)rograni was being 
given through the courtesy of a local de])artment store: 
and he had no trouble to sell this advertising time to 
a number of merchants of the seaside resort. The 
installation <lid not cc»st a great deal and the enterpris¬ 
ing radio man actually cleaned u]^ a very neat sum 
during the summer: so much, indeed, that he will 
extend his activities (hiring the coming season to other 
beaches as well, by operating two more motorboats with 
their attendant am])lifier systems, all purchased from 
the jirofits made last season. 

This is only one of the more successful ideas wherebv 
a great deal of money can still be made out of radio, 
if you only know how to go about it. 'I'he rest is easy. 
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Service Men*s Department 

This department is about the Service Man, for the Service Man, 
and largely by the Service Man. Its contributors are practical 
men, and we invite every Service Man in the country to tell about 
his own experiences of all kinds. 

Edited by JOHN F. RIDER 


RESISTANCES AND COLOR CODES 
By John F- Rider 

have nTetitly eoinpletcd a listing of 
the eolors used to designate the re- 
slstanees used in radio nreivers* Unfortu¬ 
nately, there is siieh a plurality of eolors 
employed hy dirt'erimt organisations, to des¬ 
ignate similar resistance units, that a list¬ 
ing is not possihhr at this time. AN e make 
im^ntion of tliis faet in order to clarify the 
idea that the resistance color codes em¬ 
ployed hy some manufacturers arc the same 
for a nuiuher of nianiifactitrcrs. Such is 
not the ease. Any one listing is applicahle 
to that mamifaetnrer only. 

A somewhat similar situation exists in tlie 
e<dor coding of connection cahle.s. In this 
respect, however, greater similarity is to lie 
tound, at least among a niimhcr of radio 
receiver nianufaeturers; although this num- 
her do not hy far constitute the major por- 
ti<m of thi‘ organizations who make rmlio 
receivers. F'urtliermore, the eohir-eode desig¬ 
nations deserihed as getu*ral have hecai tound 
to lie more applicahle to old rather than 
the recent niodtds. Ilowi*ver, we wish it 
under.stood that the statements to follow 
are g<n(‘ral, and not spcailic for all radio 
manufaeturers. 

Investigation of a large nmnher of radio 
receivers anil wiring diagrams, rej* resen ting 
the }> rod nets i iiaim fact n red hetwi*en 111*2 1 and 
the end of M>*21l, show that the ealiles 

were of four colors, namely “Brown,” “Red,” 
”Maroon and Red” and “Maroon.” In .some 
receivers, which made u.se of four different 
values of plate i»otential, the highest was 
‘‘Brown” and the lowest was '‘Maroon 
witli the other colors for the intermediate 
and low voltages resj»ectively. Now, very 
few receivers make u.se of four different 
values of plate voltage and “Brown” as the 
highe.st ”B-h” lead was not common. The 
most freipunt eomhination starts with 
“Red” as the maximum '‘B-h” employs 

tile ri^maining colors for the intermediate 
and the lowest voltages respeetiviJy, lollow- 
ing the color sequtaice named. Brown is 
not nse<l. In .some instances ‘^Mnk” re- 
pla(‘c<l “Red”; in fact “Fink” as the maxi¬ 
mum higli-voltagc “B-(-” lead is used in the 
majority of the /enith receivers. The eoni- 
hination of “Red,” “Maroon and Red” and 
“Maroon” is popular in a very great nuiii- 
her of ItCA and X’ietor receivers; hciiig 
used for the highest, interniediate, and low 
j)lale voltages respe<*tivcly. 

'riie fd a incut circuits in the receivers which 
use rial and the colors akin to n-d in the 
plate circuit, make use of “Clreen,” “Blue,” 
“Yellow,” “Blaek with A'ellow tracer” and 
“Black with Brown tracer” colons. In turn, 
llu‘ receivers which make use of “Pink,” 
“Yellow” and “Blue” for tlie plate cir¬ 
cuits, indicating from highe.st to lowest 



M r. JOHN F. RIDER, who passes 
upon all the material submitted 
for publication here, in the Service 
Men’s Department, is a radio engineer 
of the first rank who has devoted much 
energy to the popularization of tech¬ 
nical knowledge. None excel him in 
the art of making difficulties clear; he 
is a practical instructor, and the author 
of books known by all Service .Men. 


(‘injiloy “Brown,” “Red” and ‘‘(Ircen” 
ill the filament circuit. AVith very few ex¬ 
cept ion.s, Zenith is the major organization 
to emjdoy “A'cllow” in the i»late circuit. As 
a general rule this color is a.s.socialed with 
the filament circuit and, in hattery rceciv- 
er.s, was at times used as the eahlc. 

It might he of interest to quote color 
code standards adopted in B)*2T and tlu‘ ra¬ 
dio receiver manufaeturers who were mem- 
her companies at the time. The majority 
of the new wiring diagrams show color 
eode.s, hut (piite a large numher of the <»ld 
reeeiver.s’ .schematics are without such (lata, 
('rhe data arc .secured from the NKALV 
Radio Standards Handbook.) 

I'or conductors that art! individual to one 
eir(*nit only: Aellow; “A—Black 

with A'cllow tracer; ”B-|-” Max., Red; 
“B-h” Int., Maroon and Red; “B-|-” Dct., 
Maroon; “B—” Blaek with R(‘d tracer; 
“C-h,” Cirecn; “(‘—(low). Black and (ireen; 
“(’—” (max.), Blaek with (Jrcen tracer; 

Bond Speak(u* (high side). Brown; Loud 
.SpeakiT (low side), Blaek with Brown 
t racer. 

'I'hc manufacturers who were mcnihers, as 
r<‘corded in the NKMA Hand hook, are: 
.Acme .Apparatus C‘o.; Amrad ('orp.; .At¬ 
water Kent Mfg. ('o.; (‘olonial Radio ('orp.; 
('ro.sh‘y Radio ('orp.; Day fan l^leetric C'o.; 
l*'r(‘ed-Ki.seinann Radio ('orp.; ('harl(‘S 
h'rc.shman; A. II. (irelM‘ iS: ('o., liu*.; Howard 
Radio ('o.; Kellogg .Swit(‘hhoard and Sup¬ 
ply ('o.; AVm. J. Murdock ('o.; Philadelphia 
Storage Battery Co.; Radio Corporation of 
America; Steinite Radio Co.; Sterling Mfg. 
Co.; Stroiuherg-Carlson Tel. Mfg. Co. 


Although the A'ictor organization is not 
listed, a large numher of their receivers arc 
wired according to the aforementioned stand¬ 
ard code. As a contrast, the color code in 
a large numher of the Atwater Kent bat¬ 
tery I nod (‘Is i.s .somewhat different from tlie 
standard listed, and is as follows: “A-|-»” 
Red; “A— IU-,” Blaek; ‘‘B-|-” max., 

Brown; “B-h” low, A'(‘llow; “B-h** Interme¬ 
diate, AVhite; ”(J—(lre(‘n with A'(dlow 
tracer. 

The use of the R(‘d for “A-h” and the 
Blaek for “A—” is common in a large nuni- 
her of hattery rec(‘iver.s madi* hy many man¬ 
ufacturers; it is al.so true of a large num¬ 
her of the F(‘deral series-filament A.C. r(*- 
ceivers. In faet, these n*e(‘ivers eorre.sjxiiul 
to the li.sting .shown for the Atwater Kent 
hattery receivers, with the sole exception <»f 
the n.se of a Blue wire for the “C ” and 
of (Ireen for the power tube’s filament cir¬ 
cuit, which i.s A.C, operated. 

It is also significant to note tliat a com- 
hination of color codes was used in .some 
of the early I'rc.shinan rc(*eiver.s* The inaxi- 
nium “B-h** cable was Blue with AA’hite 
tracer, and the low “B-h” (‘able was Brown. 
In .S4)m(‘ of the 1 ).C. t‘Ie(‘trie rc(‘eivers, the 
maxinmni *‘B-h l(‘a(l was a(‘eoeding to tlie 
NbiMA standard, with the exc(‘ption of tiu* 
d(‘t(‘etor jilate lead wliieh was Black wilh 
Red tracer. 

Old Amrad receiver.s u.sed a eomhination 
of Red, Blue and Brown for tlie high, in¬ 
termediate and low jilale voRag(*.s. A'cllow, 
(ireen and Slate were the colors used iu the 
filaiui‘nt circuits. 

Stewart AVarner made use of Black, Black 
and AVllow, Blaek and Red, and Brown for 
the tilament eireiiits in a large numher of 
A. C. receivers and (iray, R(*(l and Maro(»n 
for the three values of j»lale voltage; with 
Gray as the highest and .Alaroon as the low¬ 
est. At times Grt'cn was “B—” and in 
other eases Green was u.sed in the filaimait 
eireiiit. 

Fada, as a giaieral rule (although not so 
ill every ea.se), follows the .standard as .set 
forth ill the NFM.A Handbook. 

It might lie well to mention that Red as 
used in the Zenitli r(‘eeivers is invariably 
a.s.soeiated with the tilanient eireuit, being 
“.A-|-” in hatt(‘ry rircivers and (uie of the 
filament circuits in the el(‘etrie r(‘C(‘ivt‘rs. 

As a siiiiiniary, w(‘ would suggest that the 
color eod(‘ for any one type of receiver man- 
iifaetiir(‘d hy an organization he recoink'd 
and cheeked against .sev(‘ral types of reeeiv- 
(‘is made hy that organization. Since no 
one code is eonimon to all, it is necessary 
to compile color eode.s according to the 
nianufaeturers and according to years or the 
typ(‘s of receivers, 'riiis is now being done 
hy the writer and will he offered at .some 
future time. 
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Operating Notes for Service Men 

What kind of noise annoys a Service Man? The kind that is 
always in the last place he looks for it. Here are a few hints on 
trouble-shooting and kindred subjects. 


A RKCKX'r rnsc of noisy reception 
on 4I Stnnnhcrjr-t’nrlson rc'- 

(river provt'tl pii/./.linjr for a time, 
"riie inter f(‘rcnee was (l(‘linit(‘Iy 
proven to i)e due solely to some internal 
defect. The atnial was diseonneetcd, then 
the ground; the first U.F. scirrn-grid tube 



Left, Stromhc%'g-Carlson **654“ detector output. 
Right, Colomal “33.lt*’' voltatie-dii'ider connec¬ 
tions: RA, 11.000 ohms: RS, 60.000; R6, 

50.000; RS, R9, 750,000 each; Q, '*qutct 

button.’* 

was removed, followed by the second and 
third, Il(»wever, the clicking and sputtering 
remained. AVhen the *27 detector was ex¬ 
tracted, the noi.se ceased; a new tidie, 
kmnvii to be perfect, was inserted hut with 
the .same result. Noi.sy bypass eonden.sers 
were tlien suspected but di.scliarge and sub¬ 
stitution tests did not disclo.se the defect, 
'11 le resistors were then examined, and it 
was found that the double voltage divider 
was blistering. Hocking the divider re¬ 
vealed the .sourer cd the trouble. The re- 
.sistor sparked in operation, and eait.sed the 
si//ding and frying semnd.s. 

On another oeca.sion, the same c()Mij>laint 
was encountered. The vedtage divider was 
v(Ty wi.sidy removed, but the condition per¬ 
sisted after a new one was S(»lder(?d into 
place. A thorough test and examination 
this time showed a noisy bypa.ss eonden.ser 
in the detector biter; winch is com])oscd of 
;:n H,K. choke bypassed by two very low- 
(‘apaeity (,(K)(i5-mf,) fixed eondeii.sers (Kig. 
l). 'I1iis .showed up when this unit was 
sluntial out whib‘ tin* .set was in (»peration, 
A similar condition of interval noi.se and 
fading was eneoimteja^d on a l'’re.shman 
retviver. At the .sligbte.st vibration 
and for no cause (.seemingly) what.soever, 
the set would die out or lM'(‘ome very noi.sy, 
A (‘heck of tlu? entire receiver and tubes 
.sb(»W(‘d up nothing; s<> the .set was (li.sa.s.sem- 
bled piece-meal tr» (hdermine the cause. All 
so(’ket prongs were carefully cleaned with 
a strip (»f emery cloth and bent into proper 
po,sition; every solderial J(»int and ec»nriec- 
tion was sweatlal and resoldered, 'I’lie re¬ 
sist (»rs wa^re ti'Sted by pulling (»n them and 
by kneading the fl(‘xible win*-wound re.sistor, 
which made and broke circuit, A new one 
was soldered into j>lacc, (It luippened to 
be the *22 biasing resistor. On another oc¬ 
casion, the fault has been due to other.s.) 
After mounting the receiver into position, 


By BERTRAM M. FREED 

the emnplaint was eliminated. What was 
really the exact can.se of the trouble is hard 
to .say; but duplicating tliis procedure is 
pra<‘ti('ally sure to clear up fading and noisy 
ri'ception on the “QIO.** 

Correct Placinjt of Receiver 
A novel experuuK'e with a Victor ‘*4-5,“ 
a .short time ago, enabled (»ne serviei* com- 
j»any to “kill** a great mnnber (»f complaints 
that bad been banging lire for a long time. 
This set had a loud hum and, in the repro¬ 
duction of voice (esp(‘eial!y bass toni's) an 
ei'ho was heard. Tacks and tubes were 

changial to rianove the burn, and this was 
.soon reduced to a miiiinmin; it could not 
be entirely eliminat(‘d, as this model has a 
low hum level, lloweviu’, the (‘cbo furni.slual 
another problem. Ijrterehanging dynamic 

reproducers did not clear u[> the difliculty. 
The acoustics of the nmni was then taken 
into consideration. A large tapestry was 


ANTENNA OSCaiATOR CONDENSER 

COMPENSATOR TRIMMER TUNING 



Pis 3 

Bottom of Majestic '*50'* chassis, shoiving Uvo 
emnpensating ctnuicnsers (C5, right, and C9, 
left}, . Id just meats arc best made with a good 
oicillai or. 

hung on flu* wall opjmsite the .set to offset 
any .sympatbetii' vibration; tin* windows in 
the ror»m were then made .sisaire to prevent 
any vibration of tin* pane.s. panels or sa.shes— 
but to no avail, 'Fhe next move was to move 
the re(‘ei\(‘r int(» another room t<» detmanine 
whether the shape (»f the living ismmu was at 
fault, but the .same effect was observed. 
While the Service Man was shifting the re- 
(ai\er, he noticial that the echo ami re- 
maitdng hum dis.ii>pear((l as he swung tlui 
cabinet away f?‘om the wall, 'I'lds furni.sbed 
the ini.ssirig link, .so to speak. The .set was 
tlum taken back into tlie living room and 
iiLstailed (‘ater-eorner. Since then, similar 
complaints have luren taken care of in short 
(M-der and now all .s(‘t.s, when iristall(‘(l, are 
pla(vd either eater-eoriier (»r about a foot 
frc»i)i the wall. 

To rermne the new' Colonial Midget 
**Mo(l(‘I 2(1“ from its ealiinet for repairs, it 
is m'ce.s.sary first to remove tin* dynami(‘ re¬ 
producer; or the tuning dial will be bent 
out of .shap(*. This dial is fitt(‘d into a 
rounded groove cut for it, and part of the 


speaker hou.sing overlaps the dial. In re¬ 
placing the elia.ssls, the speaker must b(‘ 
worked in along with the ehas.sis, for the 
coii.solette cabinet is very small. 

A C'ldonial “B.’IAC*** la^eeiver rcTcntly gave 
.s(‘vei‘al Service M(‘n .something to talk about, 
'fhe com plaint was low volume; the .set was 
aligned, tubes ebanged and the aerial 
ehe(‘ked, but only twm powcuTuI broadcasters 
could be lu'ard. On a test for voltagt^s, it 
was found that there was none on the 
.screen-grids, 'fids, however, was blamed on 
the iii(*ter; tor no .set tliev had ever run 
a(Tos.s worked without .s(Teen voltage. Kx- 
amination finally revi‘al(‘d an oj)en .section 
(middle) of the thrcc-seetion voltage di¬ 
vider located under the sul)-j)anel of tlic 
elia.ssis near the two H.F. screen-grid .so(‘k- 
ets (Fig. i>). This section has (»(),000 ohms 
resistance; hut replacement was made with 
an Ideelrad “Type IV* (»f 25,000 olmis, re¬ 
sulting in a eoiTcsjHuiding increase in volume 
and selectivity. 

Majestic Superheterodynes 

Sinet* tlie advent of supers on the coni- 
iiiereial market, p(‘rhaps th(‘ (‘asiest of all 
to balance and align is the Majestic “50** 
series, A goiul many of tlicse .sets are on 
the market and many have been sold, Sin(‘e 
.serviiv material on this model appeared 
lat(‘, and no information could be bad con- 
c(‘rning the many iKdatieitig and adjusting 
.serew\s, many Service Men mistook 1,F. ad¬ 
justments for tuning-gang verniers, and os¬ 
cillator trimmers f(»r antenna tnner.s, et(*. 
Ibis .set lias only oiie l.F, stage and, con¬ 
sequently, is sifMpl(‘r to adjust than inanv 
other supers. 'I1 il‘ very b(‘st work is done 
with oscilhitors and output uuMer; but a 
good job may be done without the use of 

(Continued on potje BHB) 



Fi<. 4 

Behind the Majestic “50“ chassis. From left 
to right: l.f/ R.l'., oscillator (a Dc Forest 
427); l.t^ detector; /./*.; 2«rf detector. {.Sec 
Data Sheet 35, February 1931 RAiuo-CkAFT, 
for fuller details.) 
































































650 


RADIO-CRAFT 


May, 1931 


Leaves from Service Men*s Note Books 

The “Meat"" of what our professionals have learned by their own 
practical experiences of many years 

By RADIO-CRAFT READERS 


LOOKING TO DYNAMIC SALES 
By J, E. Kitchin 

O N' r 11 six-v(»lt battriNsets, 
wliieh |>ass throii/rli niy hands. 1 am 
n«»w tapping tin* tllament lint- and bringing 
it to a pair of terminals mounted on tlie 
chassis, 'these are t(» aeeouunodate a six- 
volt dynamic speaker and, it I can later 
induct* the set owner to purchase a dynamic, 
installation is made easier hy tlie jiresenee 
of the terminals, 'I’hc line should he tapped 
at the pniper jioint, s«» that the filament 
switch controls current to the sjieaker, as 
well as to the tubes; a separate switch tor 
the siieakcr held is then unnecessary. As 
one side of the battery is usually 

grounded to the chassis, only one wire need 
tie u.sed. 

1 recently correcteil a fault, which had 
betm pronoumed “normal ojieratioiT* by a 
service tirm handling oidy A.t\ set.s. ^\ lien 
the volume control of a screen-grid battery- 
«iperated receiver was turned half <»n, the 
volume imTcas 4 ‘<l; and then it de(*rease<l as 
the control was advanei‘<l to full on. It 
should be remembered that the voltage ree- 
oiumended by the mamifaeturer must be 
used; tithcrwise the e«»neet curve expected 
from the taper of the potentiometer will 
not be produced. In this (*ase, a screen- 
grid voltage of H7 was being apjilied. in¬ 
stead of 45. 


plic-.s to the grid of tube “U" signal energy 
in pr*>pi‘r jihase relation to that ot tube 

Also iu»te that, while to remove tube “A’ 
will make the .system inoperative, to remove 
tube "ir* will mit stiiji tube “A*’ from jia.ss- 
ing the signal on to the speaker. 

Should it become necessary, for any rea¬ 
son, to remove or replace the output trans- 
f*»riner, care should lu* taken to see that 
the varhms leads are connected as indicated 
in the diagram, 'rhe colors refer to a small 
tracer, woven anu»ng the strands of wire 
making up the leads of the several windings. 
Failure to oh.serve these preenutioiis will 
result in greatly reduced volume and ptior 
tone (juality, 

i’he writer ran acm.ss one of the.se sets 
wherein the ontiiut tubes were connected 
in parallel; which serves U\ remind us that, 
in the event of failure of the original trans¬ 
former, one of the more eonventional com¬ 
ponents of j I roper charaet eristics, may be 
suh.stitntetl, if the former type is unobtain¬ 
able. 


*28 


ALL AMERICAN-MOHAWK “C6’ 

By Willard A, ^‘oder 

W lllLK there w«‘re eoinjiaratively few 
of tlu-se receivers jmt into circula¬ 
tion there are enonglu ]>erhap.s, to warrant 
a few words ot' explanation to any readers 
who might he called upon t<» service one, 
'I’lie it.F. end is simple enough and con¬ 
tains n<» uimsnal features; but. hy glancing 
at tin* accompanying diagram, om* can easily 
see how much trouble and inconvenience 
the audio circuit might cau.se the .*stTvice 
Man if its conm*ctions were not antieipati*d 
or understood. 

It ^\ill be noted that the output trans¬ 
former is *»f special design, c■ontaining an 
additional .secondary winding which sup- 



OSCILLATION IN BOSCH 
By Floyd L, Rittman 

T ill^ trouble, to .start with, was o.scillation 
of the ratlio-frequeney amplitier. 1 went 
thnmgh the usual jirocedure in neutralizing; 
but when 1 had liiiished the radio-fmjueney 
amplifier would still o.scillate in the middle 
of the dial .scale. It was perfectly neutralized 
on both high and low frei|Ueiieies but in the 
middle it whi.stled merrily, Tpon close ex¬ 
amination it was found tliat the oscillations 
were in the detector circuit, and not in the 
radio-frequency amplifier, as at first be- 
Iit*ved. 

’ibis was an entirely dittVrent matter 
and the detector circuit was subjected to 
close scrutiny. It seemed funny that the 
tletector should oscillate, because there was 
no feed-back or regenerative circuit. 

As the tliagraiu shows, the deteettir plate 
by-pa.ss condenser C is on the audio trans¬ 
former side of the ratlio-freqm*ney choke 
and therein lies the Yshole tnuibh*. 'This 
])artieular choke happened to be Just right, 
.so far as inductance was concerned, tii act 
as a tuned plate coil 
and cau.se the deti*ctor 
to o.scillate in the mid¬ 


dle of 
baiul. 


the bnuuk’ast 


The unusual output ar- 
raaocmeut of iliC Lyric 
"t’o'' receiver comprises 
f;co power tubes which are 
not truly in push-pull, 
but ha'ee a similar ch^ert. 
Compare with the Museum 
audio amplifier on papc 
075. (7he lower *45 is 

tube "B” in the text.) 


The solution is simple, once the trouiUe 
has been found. By connecting a .0d025- or 
a .0(H).5-nif. fixed condenser FI from plate to 
ground on the detector tube, the choke is 



It is always pood practice to let the output 
R.F. component pet back to ground as soon as 
possible. {Resistor R appears in the service 
manuals of the Bosch '*28*'.) 

taken from the radio-frequency circuit and 
the aseillation stops, 'i’he ailditional ea- 
pa<’ity will not affect the tone (piality enough 
to be noticeable, 'i’he dotted lines on the 
sketch show where the additional cajiaeity 
is tied into the circuit. 

1 have obtained quite a few tips fr«im 
RAiuo-CHAm’, and I thought <»ther Service 
Men might be intere.sted in this experience; 
as the same trouble might, 1 believe, be 
encountered with tither makes. 


AN EMERGENCY BATTERY 
By John J, Nothelfer 

R FXKNTI.Y, the writer was called out 
«if town to .servlee a battery-model 
con.sole radio .set. I jion arriving, a day 
ahead of the j>ronuse<i date, 1 found that 
the storage battery ba<l been taken away 
to be recharged, and it w<»uld be returned 
early the next day. 'I’be idea of coming 
back the next day over tlie rough e«mntry 
road was unpleasant; and that «»f using the 
ear battery seemed the .stdution, 

I'pon trying to loo.sen the clamps on the 
battery, it was found that they wen* too 
tight; the pliers would never loosen them, 
and the ret|iun*d wrench bad been left borne. 
Having a roll of No. H rubber eovere<l 
lead-in wire. 1 drove the car as clo.se as 
po.ssible to the window nearc.st the set; ami 
the wires were connected to the battery 
terminals. In this manner six-volt direct 
eurn*nt was obtained, and the set was tested 
and rejiaired in the usual manner. 


SOME SET PECULIARITIES 
By Walter I, Warner 

O rllKU Service Men may he interested 
in the.s<‘ few kinks: In re]ilaeing the 
dial-drive cable «»n a Majestie, the gang is 
removed from the eha.s.sis by unsoldering 
five wires and taking out the three 1 Hilts in 
the bottom of the gang. 'The dial assembly 
e<iiiu*s with it: it is then ea.sy to put on 
the cable. 
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In Fa (la models “50” and “70,” trouble 
may lie found from ojicii ^rid suppressors 
of the wire-wound typ(‘. If tiuw are re- 
jiliU'ed with earhon resistors, the trouble is 
reniedietl. 

Noisy volume controls, in Victor “U-3‘2” 
and “It K-1*5” may he made smooth hy ruli- 
liiii^f the resistance wire with a pencil eraser, 
or putting; vaseline on the wire itself. 

Some Majestic models I)(‘eoiiie noisy, or 
cut off while in operation, as if the aerial 
were broken. Look for wires comin {4 un¬ 
soldered from the H.F. bypass condensers 
in the chassis. 


MAJESTIC SETS 
By F. G. Poll 

T HK Majestic “70-72” .series, exceedinjrly 
popular two years ago, has now arrived 
for its share of service hy the independent 
Service Man. This article is written with 
the thought of saving him mueli time in 
locating the most eomnioii faults found in 
thc.se receivers. 

First, we will take the .sjieaker. Assum¬ 
ing that the two power tubes arc evenly 
balanced, and that a flat, buzzing signal is 
emitted, the following will usually be found: 
grit Ixdween the polcpieee and the voice 
coil; the .scal(‘d edge of the cone partially 
open; the voice coil off center at the apex; 
or the small tabs holding the voice coil to 
the cone may have loosened. 

\Vc have had several reeeivcTs of this 
model in our shop.s, with no hlaiuent voltages 
in the radio-frecpieney and detector stages; 
as a rule, the eau.se was found to be pit(‘h 
oozing out of the transforiuer and causing a 
high-resi.stance joint at the hlameiit lugs, 
'riiis is remedied by using a hot soldering 
iron on tlie terminals and boiling out the 
pitch; which may be wipctl off with a rag 
and a new joint made. 



The combination of scrics-filament tvbcs ih 
push-pull is not completely balanced: but the 
circuit tends to equalize the effect of differing 
grid biases, 

REWIRING MAJESTIC SETS 
By Bertram M. Freed 
UCII has been said and written about 
extra divulends for the Service Man. 
'I'here is, in many a home, a set wliich is 
giving the owner a good deal of satisfaction 
hut is not up to date; among the.se will be 
found the .Maje.stic **7<), 71, 72” scries. This 
model used *71.\ tubes in push-pull; usually 
the (piality (d reproduel ion is not faultlc.ss. 
It is a simple task to rewire the last push- 
pull stage .so that Ihe filaments are in se¬ 
ries; a pair of '1-5 tubes may then be (*m- 
ployed. The winding will supply sutlicient 
current to operate these tidies satisfactorily. 

'I’lie bia.sing resistor for this stage is lo¬ 
cated in the jiack; it may be replaced, at R, 
by a **'rypc C” Fleet rad resistor, w'hich ma y 
be adjusted until the tubes get the proper 
bias. 'Phe resistance value will depend upon 
the plate voltage available: if the voltage is 
about 200, place 35 to tO volts on the grid; 
if it is above 220, 1.5 to 50 volls will be 
needed. Line voltages and the eftieieiiey of 
the rectifier vary in different sets. 



A HOT AERIAL—OZARKAS 
By N. W. Smith 

O NE morning a service call was received 
from a man who w'anted to know if we 
could fix a radio that had caught fire inside 
the cabinet. 1 thought that fire inside a bat¬ 
tery set was unusual; so i immediately w'cnt 
to his home. He lived alone, in one room, 
and the aerial of bare wire was strung alxnit 
the place on jioreclain nail-knobs; an A.C. 
extension cord, from a light fixture in the 
center of the room, was support(‘d by one of 
the knob.s. The “U” eliminator w’as turned 
on and off at the light .socket and, each time, 
the cord was moved a little until the insula¬ 
tion was frayed. On the night of the fire 
the A.C. cord had touched the bare aerial 
wnre and .shorted to ground through the set; 
and the first radio-fre(picney coil started to 
burn before the fuse in the huilding blew 
out. 

An Ozarka “89 A.C.” hiad a hum above 
the usual level, and other Service Men had 
found no success in r(*ducing it; so the 
owner had packed the chassis to return it to 
the manufacturer. After agreeing to charge 
nothing if tlie hum was not reduced, we 
tried by-pa.s.siug, ehokc.s, filtering, etc., with 
no luck. Finally, we removed a terminal 
strij), to trace the leads, and found a 28,000- 
ohm resistor connected to the 1.5-volt center 
tap but no lead from the other side. Put¬ 
ting a wire on it, we tried grouiul and other 
connections; when it was connected to the 
fir.st-audio and radio-frequency ter¬ 

minal, the hum almost di.sa]>peared without 
decrease in .set volume. The ow’ner was well 
plea.sed. 

Heater elements of the electrie-bowi type 
make good A.C. eurriuit ballasts for rciluc- 
ing motor current drain. They pass alMUit 
(i amps. 
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The Service Man*s Open Forum 

His Opinions on Conditions and Practices in the Radio Business 


SHOULD THE SERVICE MAN BE 
AN ELECTRICIAN? 

liilIfitr, \{ A iuo-( iiArr; 

Having lieen in the ser\ ic(‘ game for a 
numlier of year.s, 1 would like to pa.ss along 
a few hintN to the .so-called ‘‘kids'* who are 
just breaking in. The thing to do, lir.st of 
all, is to get a good tbonMigh training In 
radio construetimi and repair, before you 
start to pracdi.se on a cu.stonier*s .set. A 
customer has always high praise for a 
Service Man who knows his busiue.s.s, and 
who can huvite the trouble in a jiffy, so 
to spciik. 

A good set analyzer is of prime impor¬ 
tance; that le.s.soii i learned from sad ex- 
perieuee when 1 started in. .\lthongh tubes 
can be tested iu an analyzer, it Is very 
handy to have a .separate tubi* te,st(T; about 
half of the troubles encountered in .service 
calls are defective tubes, and it is a good 
thing to test them before using the analyzer. 

.\ml another thing: u.se your head more 
than your instruments. By applying a little 
common seii.se and your eyes and ears, most 
trouble.s are easily located. 

A cu.stonier who has ]»aid .some hundreds 


for a .set, and .stands tearfully aside while 
yon tear at the wires and parts, feels that 
his |>et will never be the .same again. .\l- 
thongh there are Service .Men who like to 
strew the .set on tlie customer's floor, 1 pre¬ 
fer Ihe shop job, as you can work in ]ieace 
without having to answer a h>t of .seemingly- 
fooli.sh (piestions. 

As for the .Serxiee .Man's being an elec¬ 
trician, it all depends on how iiiueh money 
the .Service Man wishes to make. It is 
not ncee.ssa?*y for him to be an eleeflrieian, 
but, (Ml the other hand, he can inerea.se his 
earnings and trade by being able to do 
both. 1 happ(‘U to be both a .si^rvice man 
and an ehatrieian and, time and again, 1 
have installed floor pings wlum a eustcMiicr 
has cxpre.s.sed a preference fm* a certain 
corner in a room which had no outlet avail¬ 
able for the radio. 

.\. (i. l.oru.NCiv, 

lOfdyJ, First St,. Stnith. 

\ ’/ i ffin Id. M in nesota . 

(While the Service .Man's work does not 
cover the same field as that of the electri¬ 
cian who installs otlu^r a}q>lianee.s, lights, 
etc., the two trades are more than touch¬ 


ing now. We have radio .sets with motors, 
drawing eonsideralile current, and often re- 
(piiring r(*arrang(*ment of the hou.se wiring, 
nuiiote eontrol.s, etc. It is neee.ssary, there¬ 
fore, for the Serx'iec .Man to go beyond his 
former actixities. 'riierc is a growing teu- 
deney for cities to re(|Mirc that ail radio in- 
st a Ha tit MIS be ebeeked by a lieeti.sed elec¬ 
trician, to a.ssinc that tliey are .safe from 
the .stand]M)int of the wiring code—as New 
Orleans has just don(% over the protests of 
the radio Iradt*. Perhaps the ctMidititMis 
may be met by a special type of lieen.se, for 
the radio electrician who does not go bc- 
ytMid bis ]Mirti(‘ular field, but is <‘ompetent 
to see that an in.stallati(Mi is safe as well 
as .satisfactory from the radio standpoint.— 
Fuirou). 


SPECIFY ALL PARTS 

Fftitftr. lL\iMo-C’RArr: 

While 1 have It nig been a reader, I have 
not written before; but I think I .shtoild 
etimplimenl ytui tui the finest magazine in 
the (ield for the Service .Man. 1 like the 
fact that fieti(Mi ha.s no place iu its pages 
(Continued on puffe flfX)) 


























SILVERTONE “F,” “FF ” “G,” “H” AND “J’ 


The Silvertone. it will l>e rentenil>er«*cl, is the 
trade name of a line of radio receivers sold 
hy Sears, Roebuck & Go., I’hicago, Ill. The 
“Motlel 1*F‘* an<l **J” are two «»f the oUler 
sets <Iating back to 19-6, which were niann- 
factured for this conii>any by King -Mfg. Go., 
llntTalo, N. Y, 

These two complete diagrams, shown IrIow, 
have l>een selected as representative of the 
circuits followed in the following intKlels: “I-. * 
•‘1'1\” “Gi,” **11.” .\ few words will 

serve to distinguish them: 

I'he “Model 1'” Silvertone radio set is a 
5-tul)e receiver using four *01A*s an<l a power 
tnite which is either a ’12A or a ‘71 A. It 
is a l»attery set of the neutro<lyne ty])e. with 
single control. The grid condenser ha*; a value 
<»f .OOOlS-nif.; and the grid leak of 2 megs. 
The detector plate by-pass capacity is .0t)6-mf. 
The detector grid leak does not shunt the grhl 
cotulenser, but returns directly to the positive 
•side of the detector t'dament; and Ijetwceu this 
|K>int and the '*.\“ supply lead is a 2-<dim 
resistor. This detector fdament lead and the 
IHjsitivc tilament leads <»f the two audio tubes 

connect to a 1-ohm resistor; which is also 

wiretl to the iK>st, as well as a 10-ohm 

rheostat to complete the positive *‘A‘' circuit 
of the two K.l*. tnl»es. This rheostat is the 
v<»lume control. The olT-on switch is in the 

**A—” lea<l. which is grouiuled. The K.l'. 

tnlie circuits are designed to o|)erate at 90 volts 
on the |)late. The tirst and the second audio 
stages have indeiiendent ”1**’ and “C” supply 
lea<ls. The reprixlncer connects directly in 

the plate circuit of the last tnlie. 

When this standard 5-tnl»e neutro<lyne bat¬ 
tery set is made all-electric, it Ijecomes the 
‘‘.Model b'l-”’ shown below. 'I'he color cwle 
<if the battery cable is as follows: Yellow. 

•*.\+”; blue. ”90 maroon. ‘‘-IS V.-f”: 

blue-red, *‘11+1st A.K.”; bback-green. ‘‘C—1st 
A. l'.“: black-yellow, “A—brown-green. — 
rK»wer”; black-reil, **R—green, ”G+”; red, 
"ll-f jxiwer.” 

t'onsulting the di.agram <if the “Model FF.” 
the resistor values are as follow.*.: Rl. 10.1110 
<ihms; R2, .1 megs, (red): R.G 2.500 ohms 

(large, black); K-4, 1,000 ohms (brown); R5, 


S ^C5 oLi. _ I 


50.UOO ohms (gray); R6. .GOOO ohms (green); 
K7, 2.000 ohnis (small, black); RS, 300 ohms, 
wire-wound; K9, KIO, 20 <>hms. each. 

The cap.acity values are as follows: C’l. 
G2. G3. tuning ccni<lensers; G4. G.5. m-ntraliz- 
ing condensers: Gi*. 0.1-mf.: t 7, .0()()15-mf.; 
GH. .OOthmf.; G9, GIO, Gil. t*12. G13, G14, 
1-mf., each. 

Turning now to the ‘ARkIcI G,.” we fui<I 
that it is substantially the •'ame a" the .Mtidel 
1'; except that there lias been ad<led a stage 


^0 CHt 

UF^njUE ' 



\\ 


t^LUME 

CONTROL 


MODEL FF 



of R.F. amplification, m.iking six tubes in all. 
Other details are as follows. 

There is in the antenna circuit a fixed .001- 
mf. condenser: rnie .side of this is cmniectcd 
to the chassis; the other !<» a binding i>ost, to 
which the ground may be connected, to reduce 
noise or increase selectivity. Across the Ida- 
ment Ic.kN of the first R.F. tulie is shunted 
a fi.xe<l 0.1-mf condenser: another of the same 
rating being similarly connected in the filament 
circuit of the third R.F, tube. Three neu¬ 
tralizing condensers are incorporated in the 
design. The grid conilenser is a .00i)15-mf. 
unit; atui the ,Vmegohm grid leak cmniects to 
the positive side of the tnl>e filament. The 
two tnl>e filament i>o.siiive le;ids are con- 

necterl together and return to the **.\-t-“ cmi- 
nectioii through a 1-ohm re.sist<tr: the detect<jr‘s 
pfisitive filament leatl returning, through a 2- 
<*hm resistor, to the juncture <tf the tube fila¬ 
ments and the 1-uhm resistor. The of 

C7 DET. 


the three R.F. tul>es returns to the battery 
through a 5-ohm rheostat, All the “.A—*’ leads 
Cfmnect together an<l .are grounded. In series 
with the plate sn]»ply le.ad to the three K,I*. 
tiiU's is a 1,000-ohm resistor; bypassed to 
ground through a 1-mf. fixed coiulenser. I he 
cable color code for the ‘.Model (■*’ Silvertone 
is the same .as in tbe “Model F” battery set. 

’I'wo all-electric versions of the basic 6-tnlic 
circuit used in the ‘‘.Model <•*’ receiver are 
the Models ll and J; the latter having a push* 
pull output. 

The slightly mttre complicated circuit of 
I lie ".Model J“ Silvertone is shown in full, 
loudeusers Cl. r2, G3. G4 (which are to be 
balanced at 720 and 1400 kc.) are tbe regular 
inning capacities; G5, Go aiul G7 are used to 
neutralize the R.I'. circuits. C8 may l>e used 
fur i.btaining addc<l selectivity; its capacity is 
.oOOl^mf., G9, GlO. Gil are 0.1-mf.; C12, 

.'in015-mf.; Gl.G G14. G18, .^mf.; G15, C16, 
1 mf.; G17. 2 mf.; G19. .006-mf. 

The resistors in the “.Model J’* radio set 
have the following values: Kl, 10,000-ohm jk)* 
teutiometer: K2, .1 meg.; R3. 1,000 ohms; R4, 
RIO, 20 ohms; R5. 50.000 ohms (gray); R6. 
2.500 ohms (black): R7. 10.000 ohms (blue); 
K8. 1,000 ohms, (brown); R9, 3,000 ohms 

(green); Rll, 300 ohms. 

Following are the approximate o|>er,ating volt’ 
ages of the A.G. Silvertone models: Filament 
p<»tciuial.s; R.F. amplifier si .ages, 1.4 volts; de¬ 
tector, 2.4 volts; first A.l*.. 1.4 volts; jK)W-er 
tnl*e, 5 volts. Plate iioteiitials; R.F. amplifier, 
140 volts; detector. 35 volts; first .\.F., 140 
Mdts; power tube, 180 volts. Girid potentials; 
K.h\ amplifier, 9 volts; detector, zero; first 
A.F., 9 volts; power tulie. 35 volts. 

I.oss of volume or noisy operation in any 
of these models may be due to a faulty volume- 
eontrol resistor. 

.\ toggle sw'itch (Sw.2) connects a 2,500- 
ohm resistor Rfi into circuit when the fiehl coil 
of a dynamic rcpro<lucer is not i!tiHzc<l as the 
second filter choke. 

The jiower transformers for the “Moilels H' 
an«l ‘*J‘‘ receivers are not interchangeahle. 

Thanks arc extended to .Mr. R. Hartwell 
.Mien for the use of references in the prepara¬ 
tion of this Data Sheet. 
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RADIOLA “28” SUPER AND “104” POWER SPEAKER 


( oiiclenser Cl, in the jirincipal iliagram he- 
lov\, is tlie loo])'tuiiiiit( coiult-nser, in the input 
circuit to the tirst R.l*. tiilie (\*1); this may 
fie balanced !iy an exjjerienced Service Man. 
in accordance with staiulard practice for super¬ 
heterodyne circuits, to matcli the constants of 
the lo<ip antenna, fiy the coni]iensatinR con* 
denser C 4 (at the left r»f the looj* st>cket. look¬ 
ing from the front). Condenser (.2 tunes the 
input to the first detector, \'2 (the numerical 
'-et[nence of the tul>es. when jtliigged into the 
catacomb sockets, is: V2, \'4, \’l, \'5, \ 3, 

\ (>, \'7, \'8, as indicated by the ninnhers im¬ 
mediately beneath these in the diagram, which 
correspotid to the itnnierals stain]>cd in the 
bakelite top plate.) Cimdenser.s Cl and CJ are 
ganged, and arc under the control of the left 
tuning drum; condenser C.^. tuning the cir¬ 
cuit of oscillator \'.t, is adjustable by means 
of the right drum. The first R.l’. stage is 
iu-ntialized by means of condenser C5 and the 
center-tap]K‘<l loop; this condcn.ser is mounted 
on the bakelite strii> carrying the main terminal 
lugs. The primary of the first 1.1', tran.sformer 
is tnneil to the intermediate freipiency (40 kc.) 
by means of condcn.ser CO; this I.K. circuit 
is neutralized by coinleiiser C7 (inaccessilde). 
The dotted rectangle denotes the shield can 
of the catacomb; everything inside this line, 
e.xcept the filament connectors, is under seal 
(to jireak which cancels all factory repair obli¬ 
gations). The remaining comlen.sers inside the 
catacond> are also inaccessilde: so is the grid 
leak, K3. 

l-ow volume, lumling. noisy (»r intermittent 
(»peration may be line to defective tidies. Xoisy 
or intermittent o]ier.'ition may also lie due to 
a ItKisc .screw holding the I'dament connection 
busbar (underneath the '‘whiskers** or cata¬ 
comb leads). Noisy or poor operation may lie 
due to a defective phosphor-bronze spring on 
the l<Kjp or in the liMip receptacle; or a break 
in one of the flexible leads. Short “C ’ battery 
life may lie due to a defective tube (grounded 
grid); or a loop spring grounding to ttie frame. 

I.ack of .signals may be due to an open 
.safety re.si.stor (Lamp \'9)- I'or test, its three 
Icatls may lie Iwnideil together; or an aiito lamp 
snlxstituted (first making sure that the 2-mf. 


condensers, CT2. (*15. are not shortcil). If 
condenser C'12 or CIS is open, circuit oscilla¬ 
tion and low volume may result. Noisy or 
intermittent operation may lie due to one of 
the variable comlen.sers* jiigtails being open or 
gronnding against the frame. The loop wuj/ 
lie centered in the receidacle to take a vertical 
]>osjtion. Interchanging tubes (except the |Ki\vcr 
tulic) may greatly improve operation. Tlie 



metal markers may cut through the insulation 
of the wires and short to other parts of the 
circuit. 

N'oi.sy operation—particularly during adjn.st* 
meiit of either rheostat; and more especially 
when energized by the “Model 104“ power 
speaker—may lie due to imperfect contacts. 

To insure satisfactory operation of the “28,’* 
by keeping the fdament iHiteiitial lielow ^ volts, 
a “pin-jack” voltmeter should lie licrniaiiently 
plugged into the lip-jacks provided for this 
purpose. 'I'o iinjirove the ]iick-np in shiehlcd 
localities, an outdoor antenna may he inductively 
collided to the receiver hy pUiciiig one or two 
turns of the lead-in quite near the loop, L- 
Since the magnetic reproducer connects directly 
into the plate circuit, it must lie correctly poled. 

When current is derived from an A.C.-oper- 


ateil power unit, such as the “104” sjieaker. the 
filament-connector lin.^bar underneath the cata* 
cmuli whiskers (heavy lines in the diagram) 
must lie replaced liy a resistance striji (A in the 
diagram). The low-re.si.stance rheo.slat KJ is 
then replaceil with a resistance cartridge of 
v)50 to .175 ohms, each section of strip A 
having the following resistance respectively: 
Rl, 190 ohms; k2, 390 ohms; R.4, lo3 olinis; 

K4, 155 ohms; R5, 130 ohms; R6, 120 ohms; 

R7, 115 ohms; R8, $0 ohms. When R2 has 
a value of 250 ohms (as iu the "Kadiola 32* ), 
the connecting strip .\ will have these values: 
Rl, 271 ohms; K2. ojien; R.l, 2,U»‘'S ohms; 

R4, 197 ohms; R5, 18.1 olins; R6, 154J^ 

ohms; R7, 145 ohms; K8. 50 olini.s. 

When the “28“ is A.(.!. oiier.'ited. the low 
re>istance cartridge of the filament-control rheo¬ 
stat Rl is replaced with a cartridge having a 
resistance of 185 ohms. 

THE “104” POWER SPEAKER 
I’efore connecting the “104' to the ”28,” 
the strap marked “link* niiist he removed. Re 
placemrnt re.si^tatlce and capacity values shown 
in the diagram of tlie “104'* are the figures in 
pa re n theses. In .sonic model.s. the secomlary 

S3 may Ik* center-tapped, the potentiometer 
not lieing used. Resistor KI may lie a single 
unit of 310 ohms: and R2, another of 1(>90 
ohms. In nonttal operation. tnlK- \'4 will glow 
pink or violet; and \'5 will Ik* ilark hnt hot. 
Keep the ventiUitiiig slack over this tnlK*. 

.\fter connecting the “104** to the “28,” 
the two filament leads should lie slimiteil by a 
fixed capacity of 20-mf. or more (such as an 
electrolytic unit.) 'Tlie potential will be 

almiit 32 volt.s; ami the battery-type filament 
\oltmeter is no longer required. All voltage 
terniin.'ils should he by-pa.ssed hy 2-mf. fixed 
condensers. .\ 30- to 50*hcnry choke, connected 
across main terminai Ings 10 and 195. may be 
iiece.ssary to stop ‘*fluttering* ; althongli chang¬ 
ing the ’99*s usually is sufficient. When the 
‘■104‘* is used, tiilie \'8, in the *20. is not 
needed; and the “Rattery Switch** jack must 
be shorted—olT-oii control lieiiig obtained tbroiigh 
a conveniently placed light-line snap switch. 
If the power .speaker is too close to the “28," 
howling will result. 
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Favorite Testing Equipment of Service 


And methods for its use to the best advantage in and out of the shop 


Men 


BATTERY SWITCHING 

arran(;ement 

By J. E. Kitchin 


S ERVlCIN(i Imttrry-DjxTiitcd receivers 
n*<]uire.s cliffvn’iit romhinatioiis of 
‘*IV* and “C* l>atteries. 'Die usual luctliod 
employs a row of terruimils to which leads 


*A± ‘ 

“C-' 'C- ‘C- “ B-' 6+ B+ “B+'‘ 

27 9 4 5 'C + " "C+' 45 90 155 



4.5 V. 4.5V. 6V. 45 V 4$V 45 V, 


An arranyctticnt of battery supplies for the 
service bench ^chere D.C. receivers arc //rit- 
crally in use. 7 he szt'tteh adjusts for return 
of ’"B —/' to /-r ' or ‘ A — 


from the batteries are 1irou|rlit; tlie neces¬ 
sary interconneetions hein|r made hy pieces 
of wire across the propter posts. A quicker 
and neater way is illustrated, and uses 
Carter or Yaxley swit<‘lics, mounted on u 
small i>anel with the terminals. 

T*he S.I*.S.T. switeli in the lead 

is to dis<‘omicet the srr<*t*n-^rid Noltajift* when 
testinpr receivers employiufr a potentiometer 
shuntc‘d a«‘rt)ss the battery: this stops a small 
drain when not in use. T'he resistance in 
the lilament battery circuit is for use when 
tcstin;r “dry-ceir* tube sets, making un¬ 
necessary a c'onstant movinjr of the storage 
battery clips to obtain 1- or h volts. A 


Bil 

ot ‘Hi 

•sistogi 

rad** is .'^a 

tisfaettiry 

and 

will 

cut 

down 

the v( 

ultage to 

1.1 xolts for ’ 

•Wl) 

ir' 

and 

WX 1 

2** tuiie.'i. 

The writer 

Jives 

ill 

a ‘‘hatterv-o 

perati‘d** 

district, a 

ml 

finds 

the 

.small 

panel 

1 de.se ri he 

(1 is very 

eonven- 

lent. 







AN EASILY-MAUE SERVICE KIT 


R 


KCK 

lex 


By Lloyd Manuel 

N’TI.Y, this writer aetpiired a Cros- 
‘’-1-29** port abb* st*l as ;i tr.-uh' in; 



/'he case of an old portob/c receiver, U'hich 
accommodates itself handily to use as a .jfrtiVc 
kit. It is of a convenient sice to carry. 


since both audio transfonners w<‘rc ‘‘sliot.** 
it was of little value. 

However, with very little work 1 made a 
service kit whic*h is ideal for my purjiose, 
and I believe that it jiretty nearly hits the 
nail on the liead for the average Service 
Man. 

\Vith the equijnnent which I carry and 
which .serves every ordinary need, the weight 
is not t‘xcessi\*e. 

Below is a list of tools which the little 
lu»x holds: 1 ratchet screwdriver; *2 ordinary 
screwdrivers; 2 small screwdrix*ers; 1 elec¬ 
tric iron, flux and solder; I jiair diagonal 
]>licrs; 1 pair long-nose pliers; 1 pair flat- 
no.se pliers; 1 pair scissors; 1 small monkey- 
wrench; 1 balancing wrench; 1 Ueadritc 
set analyzer; 50 ft. ho«)knp wire; and small 
odds and ends. 

The front, as will l>e noted o|>ens down- 
wartl and splits. On the upper section, 
pliers and screwdrivers are arranged in tape 
slol.s. T'lie npjier platform is <le\'oted to 
odds and ends; while in the lower part I 
kec]) my .set analyzer. 



From a photvfiraph of the scr^.ice hit, as it 
appears zcheii the case is opened. 7 here is 
a place for *iery tool and accessory, ns uell 
ns the iinalycer. 

T'hcre is enough room in the top for a 
vertical and removahle partition, N'arions 
t<M>ls eonhl he .secured (o this partition; and 
Jix«* assorted tubes might he carried hi‘- 
hind it. 

■J*hc tliuiensions of tlu* «‘a.sc arc illustratctl, 
lor those dcsimus of hiiiltling one for tlieir 
use. in the ahsenee of a diseardetl p4irtahh\ 


INCREASE THE METER S RANGE 
By John .1. Nothelfer 

M \NY good Weston or .Tewell meters, 
designed f«»r the old HC*A haltery- 
iiiodel receivers, can now lu* lx night very 
cheap in some of the .salvage stores. 'I*he 
fan who eaimot afVtird to Iniy a new volt- 
i>ict*T, nr Tiiilliamineter, can make nse of 
an old instrument by a few changes and 
convert it into a volt-aiinneter of all ranges; 
with great saving to his purse, since the.se 
11 alters can lie hoiigdit f«>r around a dollar 
to a dollar and a half. 

As the diagram shows, the ease is re¬ 
moved from the meter and a small piece of 


insulated strand*‘d wire is .soldered to the 
resistance terminal whic*h leads to the arma¬ 
ture* at the Ixittom of the meter, (C'are 
should he taken not to solder to the te*r- 
iiiinal that leads to the terminals of the 



.1 ^’oltmt'ter, u’ith its case remo:’rd, undrrffoinff 
the operation described by Mr. .\'othelfer, :t7iir/i 
f/ives access to the basic milliammetcr unit. 

meter). A small liole is drilled in the bake- 
lit e back, ami the wire i.s elraxvn tlirtmgli. 
The ease is tlien rejdaceel, and the meter 
is reaely to he mounted on a small box. 

Various meters have diflVrent internal 
resistances and draw more or less ohms per 
volt, so the correct resistance values can¬ 
not he given. (/« nuothrir (trfirl&^ ftneh //<- 
foetmt/iou iciH />e fotnul. See ptufe <> 82 .— 
Editor.) T*lie .lexvell and Weston meters 
iiientioiied, ho\v(‘ver, have a resistanc‘e of 
125 olims p(‘r volt. So, for <‘aeh volt to In* 
added, a re.sistanee of 125 ohms should !>e 
used. 

T*he meter has already a 5-v«)lt .scale, with 
a d25-olmi re.sistanee built in. 'Po increase 
tlu* voltage of this meter tti 5U, a total re¬ 
sistance is recpiircd of 50 x 1*25 = I»2o0. 
'I lx* meter already has i»25 olmis resist a net*; 
subtract this from fl*250, and the adtiitional 
resistance re«|uirt*d is found to he 5025 tiinn.s. 
,\ fixed resisttir of this size i.s quite hard 
tt» obtain; and a good .substitute is one t»f 
variable tyj»e. xvitli tiono ohms niaxinnmi, 
atlju.stetl tt> the reejuired length. 

To obtain inilliamjiere reatlings from the 
nu*ti r. the wire which was .siihlered to the 
ann.itiire is usetl with the terminal of the 
meter which connects directly to tlu* other 
winding of the armature, Hesi.stanee wire 
fr«uii old, heavy rheostats will answer nicely 
as a shunt. 



A diaaram, shoudng the connections to the 
meter illustrated above. H’ith the action used, 
Ri is 5625 ohms; R4, 61,875, 






























































May, 1931 


RADIO.GRAFT 


655 


C. Beat-Frequency Oscillator 

A device for the well-equipped Service shop, and for the labora¬ 
tory of the careful experimenter 

By H. G. CISIN 


T he A.C. licat-frequcncy oscillator is 
an casily-luiilt instniniciit of |;reat 
utility to Service Men a ml to all 
those enjra^ed in the teslinjr, repair 
or iiianufaellire of audio-frequency appa¬ 
ratus. It is also a useful device for t*xj)eri- 
ineiiters, for hroadcast stations and for own¬ 
ers of amateur Iraiisinittinjr stations. 

Its purpose is to make instantly available 
a source of audio freipicneies throiif^hout the 
entire a mho raiifre. 'Hi is particular oscil¬ 
lator can be used \vherc\er altcrnatinfr cur¬ 
rent is availabh^ as it can be built for cither 
do cyclCvS or 25 cycles. No liatteries what¬ 
soever are n<*cessary. When <'omplctt*d, it 
t‘onstitiites a pre(‘ision instrunu^nt, compar¬ 
able with the finest commercial o.seillators, 
and haviiifr the important advaiitaj;c that 
it cJUi be built for but a fraction of their 
cost. 


Uses of the A.F. Oscillator 
In the testing ami manufacture of loud 
speakers, this oscillator ]»erforms an ex¬ 
tremely usi’ful funetiiMi. It is ideal for de¬ 
termining; loud-spc.iker response and also 
for the determination of pajier-rattle fre- 
(]neneit‘S. It can be used in the comparison 
and selection of loud speakers, and also to 
iletermine the fnapiencies which cause the 
\‘oicc coil of a dynamic speaker to hit the 
]»ole pieces, 'riiese ofteiidinjr frcipieneies 
<*iin then be fdt<Te<l out, thus improving; 
speaker perforiiianci*. 

'rh(‘ beat-freijliencv oscillator can be used 
by the owner of an amateur tele}»hone trans¬ 
mitter to determim* the fmpieiiey-eharaider- 
istic of his amplifier. When used to nio<lu- 
lati* an It.K. oscillator, the b(‘at-fre(piem“y 
oscillator can be utilized to perform “overall- 
train” and “tidelity" tests on any radio 
receiver. 


It enables th<‘ talkinjr-pieture Service Man 
to study the efleets which (lifTereiit fre¬ 
quencies have on the acoustics of the thea¬ 
tre. It is useful, in servicing; electric pho- 
nojrraphs, to feed the oscillator into the 
anqdiher, in ]>lace of the pickup; thus lo¬ 
cating; faults in the reproduction. 

In fact, it may be considered as an abso¬ 
lute nece.ssity for the Service Man who 
wishes to perform efticient work on aiidio- 
frequeney appa rat us. 


FRONT VIEW 



This oscillator may be built behind kind 

of panel; tts output is taken from two 
posts at the rear. 


Principle and Construction 
Tn the A.C. beat-freipicney oscillator, the 
nieasuriiijr freqmuicv is obtained by beating; 
the outputs of two U.E. oscillators ajjainst 
one another; the resultant frequency is ree- 
tifM‘d by a dcteidor and then amplified. The 
ranp* of this oscillator is from approxi¬ 
mately BO (‘vcles to aliovc lt),0(H) cycle.s. 

It comprises (Eif;. J) two oscillators 
(t.V) ami (IB), a dcdcelor (17), ami an 
A.E. aiMplilier (20); all these lubes are of 


the *27 type. An *80-type full-wave rectifier 
tube (BN) is used. The frequency of one 
oscillator (t.V) is fixed at 100 kilocycles; 
while the freijiienev of the other (IB) can 
be varied to 20 kilocycles away from the 
fixed fretpiency. Both oscillators are coupled 
to the ^rid circuit of the tleteetor tube. 
B’his .system of t’ouplin^ the oscillators to 
the detector, supplyinjr it with a low volt- 
ajre from each oscillator, is such that the 
tendency of the two o.seillators to jmll into 
.synch roll ism, as z(‘ro b(*at is ajqiroached, is 
eliminated. The detector output is fed t<» 
the amplilier by an impedance-coupled sys¬ 
tem of the “autoformer" type; with the re¬ 
sult that constant amplification is attained 
over a witic raiijre of fn^ijuciicie.s. 

The two oscillator coils (1) and (0) are 
lonp-wave unit.s, each havin/r two fixed wind- 
inp:,s and a n>tor. They are of the plu|;-in 
type and of low-lo.ss (h*sijrn, having; a con- 
fiiu‘d maprnetie fu‘ld of extreme imiforniity. 
The luidpd eonden.ser (12) is used to cor¬ 
rect any .slijrlit inaccuracies in the fixed con¬ 
densers (11) and (2), or in the coils in the 
jilate circuits of tubes (i.\) and (IB). The 
variable eonden.ser (hi) is u.s<‘d to tune in 
the de.siretl audio frequencies over the en¬ 
tire ran^c. Miiiimuiu harmonic generation, 
with highly satisfaidory wave-form, can be 
obtained by keeping the coupling of the ro¬ 
tors of coils (1) and (<i) at a minimiini. If 
the eonf/Hitft is tou tiijht^ the ftereentitije of 
harmonics iciH he fa rtf e. 

Eour automatic balhi.st resistors are used 
to regulate the flow of filament current. 
N’olume is controlled by the variable resistor 
(2t). 'file supply is furnished by a 

power compact; a separate transformer .serv¬ 
ing for tlu* (ilanumts of the lour *27 tuhe.s, 
A standard voltage ilivider is ii.sed. 

In appearance (Eig. 2) the A.C. bcat- 



The complete circuit of the brat~frequcncy oscillator: as its name indicates, the pure audio note is produced by heterodyninf/ the zvn'ablc frequency 
of the oscillator 13 the fixed frequency of ihc oscillator 4.1. The fixed-tune capacities 2 and 11 should he closely matched. 
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frequency osi'illator reseiiihles I lie conven¬ 
tional radio receiver. It is assembled on 
an ahiiiiinutn eliassis, with a ^reat many 
of the parts below the deck of tlie chassis 
and with all wdrin^ underneath and out of 
sijrht. 'riu* five sockets are mounted from 
below', with oidy their circular portions 
sJlowing above the tieek. 

Details of the Assembly 

The chassis is bent from sheet aluminum 
and cut out as indicated in the 'Vhassis de¬ 
tails” illustrated (Fig, .‘1). It is jdaced face 
downw'ard on the w'orkbench, and the vari¬ 
ous parts slmw'n in the luittom view (Fig- •*>) 
are mounted in their correct positions. The 
sockets are mounted first, then the fdament 
transformer (:ih) and the choke (*21); next 
the voltage divider (.Tl), the four resistor.s, 
the various fixed eondensers, the ftnir bal¬ 
lasts and finally the three U.F. chokes. The 
binding posts are moimted on the rear chas¬ 
sis wall, anti the imwer switch (-iT), the 
midget variable condenser (1*2) ami the vol¬ 
ume control (2I-) on the front chassis 

snj)port. 

The values of the capacities .shown at (2) 
and (11) arc .(MK>;i5-mf. each; it is essen¬ 
tial to use componcuts of precision here, 
i’he value desired may he attained by tlie 
use, instead of each of the single eondensers 
sluwn, of fi .(MK^iS-mf. mi<lgct in parallel 
with a .(K)01-mf. Very 

arc olitainahle in units 
f<»r this service; those 
mlaptcd. 

After mounting the various parts below 
tlie deck of the chassis, the latter is turned 
right-side up; and the drum <lial and the 

variable condcn.scr arc mounted (Fig. 4). 

The dial's base fits into the slot cut into 
the chassis, thus bringing the (‘enter of tfie 
driiiii l(*vel witli the .shaft of the variable 
(‘onden.scr; a hole is drilled in the front 
support of the (‘liassis for the drive-shaft, 
'file two audio chokes (22) and (27) and 
I lie power pack (Ut) arc mounted next; 
th(‘ii the block condenser (:15) and, finally, 
the coil .sockets (1) and (IJ). 

'file wiring is (pnte simple. The primaries 
of tlu‘ ])ower compact (:U) and the filniii(‘nt 
traiisfornier (.‘Ih) are conncet(‘d in })arall(‘!. 


small eoni]»onents 
of great pre(*ision 
specified are best 



I,_ 


^ 34 


© 

© 

© 




TOP VIEW 



Fig. 4 

The drum dial 9 /its into a iut-out !n the deek of the chassis^ as tii Fiij. 3 belouK A 

chart of freqneneics, corrvspondituj to dial rcaditiifs, should he prepared by e^miparisoti tvith notes 

of knoxcti pitchy 
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CHASSIS DETAILS 


Fi,{. 3 

The chassis mounts etery part of the beat' 
oscillator; it is cut from a si$inle 
sheet of metal, as shifun. and bent to form 
<1 pan. 





■A- 



o SP [18 

ic=, 


31 "U 32- 


Bottom VIEW 


Fig. 5 

The greater number of components are mounted wiirfrr the chassis^ deck: the capaeities 2 and 
may bc obtained most preeisely, by paralleling t:eo midget eomponents for eaeh. 


with the switch (37) on the pow'er-sonree 
side; so that, when tlie switeli is open, both 
pieces of apparatus will he disconnected 
from tlie line, ‘flu* lilannnit circuits are 
nt*xt wired in, taking care to twist all pairs 
of filament lead.s. (bid, plate and cathode 
eirenits are then wired in, and also all liy- 
pass eoTul(‘nser.s. Wiring the “IJ” supply 
('oiiipletes the entire Job. 

In wiring in the o.seiMator <‘oils (1 and 
<i), lliiir (iO-turn rotors arc comurted in 
series in the grid (in‘nit of tube (17). The 
31>d-tm‘n w inding of each coil is eonnect(*d 
in the plate (‘ir(‘iiit of its res])ective oscil- 
lalor tube, with the 9!) 2/3-tnrn slot wind¬ 
ing in the grid cirenit. 

In adjusting the oscillator, the first step 
is to det(‘nnine whether the tnb(‘s are oscil¬ 
lating; this is doiu‘ i»y toiiehing the grid 
eonn(‘(‘tions at the so(‘kets and obtaining 
tlu* grid (‘licks. 'liien turn the variable 
(‘ondenser (10) to iiiiniminn (‘apaeity and 
adjust the midget condenser (12) so that 
no signal is li(‘ai‘d in the 'phoii(‘s or spc'aker. 
\i zero of eonden.ser (10), tilings (tA) and 
(13) should he timed to the same frecpiency; 
naiiK‘ly, 100 kilo(‘y(ie.s. 

After the above adinslnwnt has been 
made*, all (Iesir(‘d fr(‘(|neii(‘i(\s w‘ill be ol»- 
tain(‘(I as condenser (10) is timed in. Tsiiig 
three* or four standard tuning forks of dif- 
f(‘r(‘nt f)it(h, it is possible to plot a curve 
and a(‘(‘nrateiy (‘alibrate the Ii(‘at-fre(|iieney 
os(‘illal(n% so that, by r(‘f(‘rring to the dial 
r(‘ading, the fre(|iieney given out by tb(‘ 
oscillator will immediately be knowm. 

List of Parts 

One .0005-111 f. 1 laminarlnnd “Mid-Line” va¬ 
riable con(I(‘ns(‘r, type ML-23 (10); 

Tlir(‘e Ilaiiiniarlund U.F. choke coils, tvpe 
HFC-250 (.5, 7, 18); 

3‘w(i Silv(‘r-Marshall plug-in long-wave cnils, 
type 111-E (1, 0) and 
Two Silver-Marshall coil sockets, type 515; 
One Silver-Marshall illuminated drum dial, 
tvpe 810-1. (9), with 2V<.-volt dial liglit 
(^>A); 

Oik* Silve r-Marshall niidge*! condenser, tvjie 
3t2 li (12); 

oit page 88 - 3 ) 
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Late Fashions in Methods of Detection 

The principles utilized in recent commercial receivers, and power 
grid-rectification, which is coming next 


A LT11()1’(U1 the writer hiul ionjr lieen 
aware «»t' t!i<‘ fart, that in tlie cletee- 
tor eirc-uit lies tin* answi*r to most 
prolilems of distortion, it was not 
until lie undertook a mtIous investijration 
of television reception that he lieeanie aware 



.•Ibo'T m-ml, unmodulated K.F. carrier; the ra¬ 
tio a!A is the percentage of modulation. This 
TfdTr I.C. theoretically, ’‘detected'* into the half- 
trflcr form below, tvhere g-g\ is the rectified 
carrier. 

id the true niajrnitude t»f the prohleni, Ut‘- 
eent developments in rommerc‘ial reeeivers 
have friven us tin* “limair power” detector; 
the “multiplex” deteetor, whi<‘h is a einnrit 
re-an*anjrement of the “<liode” or two-ele¬ 
ment Fleniinjr valve, foIIowe<l hy a low-jrain 
A. F. sta^e; and now the power-p*id de¬ 
teetor, dii(‘ to V. F. 'IVrman of Felaiul 
Stanforil, Jr., I'niversity. Tcrman, in a 
series id articles in litnlto li nut (least an<l 
in tht‘ 1. U. E. Proceedintfs, jrave a clear 
analysis of the prohleni, hut failed to (‘i»n- 
neet with the popular imajrination; althoujrh 
he demonstrated the vast superiority of his 
over previous methods as to sensitivity and 
fidelity. II is mo.st recent data, appear in jr 
ill the Dee., /. E. E. Proceedimjs, are 

reviewed here. 

Theory of Detector 

The theory of detection, altlioujrh .simple, 
is rather diftii*ult in presentation. For this 
reason, we will skip over the hijrh spots and 
jrive hut a brief outline of the .system.s, 
tojrether with an explanation of their ojiera- 
tion. 

Fijr. 1-A shows a modulated wave j dot ted 
ajrain.st time. The averajre value of each 
It. F. cycle is zero, and no effect would he 
obtained wen we to apply the sipial to a 
pair of phones or a loud speaker. If, how¬ 
ever, we are able to eliminate entirely—or 
even partially—one side of each wmve, wc 
obtain a pnlsatinjr direct current; the ])ul- 
sations varyiiijr in amplitmie according to 
the modulation. 

Theoretically, this amounts to a eonijdcx 


By C. H. W. NASON 

current comprising a direct current nnd 
both a high- aiul a low-freiptenev current. 
'I'his high-frcipieiicy compmicnt means little 
to us; for we must merely evolve a metliixl 
of hypa.ssing it to ground around suhse- 
(juent apparatus. ’I'liis is done hy the con- 
dcaiser shunting thc‘ input of the first A. F. 
transformer, or hy U.F. chokes, in a manner 
familiar to all radio fans. 

The ilireet-current component is here use¬ 
less; although it is of value in measuring 
apparatu.s. ('I'lie Tube Voltmeter utiliz(‘S 
this component.) It is the low-freipiency 
eumpoiient, or variation, in which we arc 
interested; since this follows more nr less 
faithfully the iiKidulation im])ressed upon 
the carrier wave at the transmitter. 

The Diode Detector 

“Rectihers” are so known hecau.se they 
exhibit the property of unilateral condttc- 
th'ittf. That is to .say, they will pa.ss cur¬ 
rent in one diriwtion oidy. Such a device 
will bring about the relative condition ex¬ 
hibited in Fig. l-R. 

In Fig. 2 are .shown the es.sential circuit 
and the eharactcri.stie curve of a “diode,” 
or two-element tube, in a radio circuit. 
Note the fact that the curve a.s.sumi's a 
linear, or straight-line, form as the voltage 
increases. An alternating current, such as 



The ’'diode'' detector and fotlo7ving amptiticr, 
as used in the Pkitco ”1 ransitone" set. 


that shown in Fig. l-.V, would as.sume the 
approximate form shown in Fig. 1-15 when 
]>a.s.sed through such a device. 

The marked (‘ur\ature, at low values of 
applied voltage, causes di.stortion unless the 
input level is maintained high enough to 
avoi<l excursions into the eur\'ed range. In 
other word.s, we must maintain operation 
on the straight-line i»ortion of the charae- 
teri.stie. 

In the Fhileo-Transitone receiver, shown 
in schematic in Fig. J, a 71-.\ tube is con¬ 
nected as a diode; tlie plate and filmiient 
being tie<l together. The diode nets here 
as an automatic volume control of the 
““Wheeler” type, dc.serihed in an earlier 
article hy the writer, (Page 287, November, 
inJO, i.ssiie of R.\i)io-CRArr.) 

The peculiar input circuit, coiiiinon to all 
diode detectors and shown in this set, is 
made neces.sary by the high damping (or 
low input resistance) of the tulie when 
operated in this fashion. The high damp¬ 
ing factor, limiting the gain in the previoit.s 
n. F. stage, the low* output efficiency (not 


to he confused with rectifying efficiency) 
and other factors all contribute to the need 
for a high g'ain A.F. amplifier, as evidenced 
by the three .stages following. 

Diodes have the advantage of a long- 
range of .straight-line operation, as com¬ 
pared with the curved portion of the chnr- 
aet eristic. 

Bias or Plate-Circuit Rectification 

Not many years ago we employed “soft” 
deteetor tuhe.s, followed hy .several stages 
of low-freipieney amplification. Tlie.se “grid- 
leak” detectors were strong on sensitivity, 
hut for many reasons, were weak as to 
ijuality. 'riie.se gave way to tlie “hia.s” or 
“l»late-eir(‘uit” detector, so <‘allcd because 
rectification is obtained in the plate eireiiit 
of the tube, and due to the eharacteristie 
formation of the grid voltage- plate current 
curve. A look at Fig. I- shoulil he suffi¬ 
cient. Here the graph of plate-current va¬ 
riation with (‘hanging grid voltage is shown 
for a particular tube. In the same manner 
as before, we apply a modulated radio- 
freipreney wave to the Input eir<‘iiit, in order 
to swing the grid voltage about the fixed 
bias in the manner shown. Note tliat the 
fixed bias is such that the plate current, 
with no signal iiuiires.sed, is close to zero, 
'file fact that the signal variations operate 
over a .substantially linear portion of the 
curve leads to a low degree of distortion. 

Should, liowever, tlie d(*pth of ]>ereentage 
iiuKluIation swing the grid too far into tlie 
curved area, distortion will he inevitable; 
this will ari.se througli the fact that the 
upper half of the inodiilation cycle will re¬ 
main an image of its original form in the 
nil rectified carrier, while the lower half 
will he mis.shapen. The pereeiitage of dis¬ 
tortion under tlie.se conditions is readily eal- 
enhihle matluaiiatieally. 

Some other di.sadvantages arise. For ex¬ 
ample, the plate iinpedanee of the tube 
operat(‘d in tliis fashion is high, reipiiring 
a high iiuluetanec load if the low frequen¬ 
cies are to he reproduced. The attempt 
fo fulfill lliis eoiulition may result in a 
hulky and expensive transformer, deficient 



The characteristic operating eurve of a "diode** 
detector (plate and Utamcnt joined). 
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in the hifriis. This must not, by any means, 
be taken ns a “jrrouse” a|rainst plate-eir- 
ciiit (letei’tinn as a wlinie, lint as a state- 
inrnt of tlie faets as they exist. 

High-Level Detection 

Fniin what has ^rone before, it may he 
seen that all detectors suffer from distortion 
due to enrvatnre at the eliaraeteristie. 'Plie 
sole means of avoiding tliis is operation at 
a carrier voltage s<i hi^li tliat even lari^c 
depths of nuHhilatioii permit of no excur¬ 
sion into the non-linear area. Completely 
nimbdated sijrnals are rare. Kveii the true 
**l()0%-niodulate«r stations reserve the 
maxinmin i nodi da t ion for rare fortis.'dmo 
passages. Thus the danger is not great. 

It is possilde, with a detector so operated, 
to oldain riiftieient voltage in the plate 
eircnit to overload a power output tube. 
Several eoniinercial reeeivers ojicrate with 
signal levels at the detei-tor input siifTicient 
to achieve this amplification, either by 
means of a high-ratio transformer or, in 
rare eases, with resistance coupling. 

With the trend of broadcasters toward 
high-jiercentage modulation, it is essential 
that every factor causing distortion be in¬ 
vestigated. Terman and Morgan have dis¬ 
covered that, when jirojierly proportioned 
as to circuit constants and voltages, the 
grid-circuit detector accejits a inueli 
greater .signal variation before excursion 
into the area of curvature occurs. 

Power Grid Detection 

The grid-leak detector operates by vir¬ 
tue of the variation in grid current with 
grid voltage; and reidification of the carrier 
takes place in the grid circuit of the tube. 
I^arly grid-leak detectors operated with 
low plate voltages ami small signal input. 
Operation was entirely along the curved 
portion of the grid current—grid voltage 
curve. Such detectors give non-uniform re¬ 
sponse and, in certain instances, arc termed 
•‘.sipiare-law'* detectors; the implication be¬ 
ing that the outjuit varied as the sipiare 
of tlie input, a two-fold variation in the 
di’pth of modulation resulting in four times 
the low-frei|Ueiicy output. The distortion 
thus created is obvious. 

h'ig. 5 indicates the flow of grid current 
in a heater tube of the “eipnjiotential I’a- 
tliode" type. It is unnecessary to show 
graphii'ally the etfeet of the signal, as a 
reference to the prior figures will sulKec. 
It is well to note that the area of curva¬ 
ture, under optimum condition.s, is small 
compared with the range available over the 
.straight portion. 


Values of Condenser and Leak 
The relation hetwvcn the grid leak's re¬ 
sistance ami the grid condenser's capacity 
for a niinimuiu ilistortion .should be sucb 
that Xe/lt is equal to or greater than 
niv^l—ni2, where Xc is the condenser re- 
aetaiu'c at the highest desired modulation 
freipieney and in is the modulation factor. 
'I'liis is neee.ssary if .smoothing-out of the 
high freipiencies is to be avoided. The 
conden.ser charge must be dissipated more 
rajiidly than the aiiqilitudc of the carrier 
is changed under modulation. Kor broad¬ 
cast pur])o.ses this ('alls for a gritl conden¬ 
.ser of ,()fK)l-inf. and a grid leak of 0.25-meg, 
Simple enough. 



Charactrrtstic curve of a f^latc-reciiftcatton or 
bias detector, s hairing the of^crating grid-bias 
f^oiitt; note that the f*iate current is ncariy 
cut off. 

The iiiaxiimun allowable signal carrier 
for a given plate voltage is about a third, 
and not more than half that pernii.ssihle 
with the tube hia.sed as an amplifier. The 
maxinium plate voltage is determined by 
the lM*at-dissi})ating properties of the tube. 

A means of avoiding tin* effec't of high 
plate t'urrent is shown in Kig. (>. 

With no signal, the jdate voltage is 
dropped through the re.sistor U so that the 
})late current is at a .siife value. 'I'he in¬ 
coming signal provides a negative bia.s, low¬ 
ering the j)late current. 'I'liis cuts down 
the drop through K, and allows the full 
plate voltage to be efleetivt?. 

'riie '27 and '2t tul)(*s .should be operated 
as follows, with the grid return directly 
to the groundt'd cathode. 

'27 ’2f 

Kp ISO volts Fip ISO volts 

Cg .(KtOl-iuf. Ksg 72 volts 

Ug 0.25-niegolini. ('g .(MMHi-mf, 

Ug 0.25-meg. 

The elTieieney of rectification (U) in cither 
ea.se is about 85^^. ’The grid circuit's load 



m the anteutta. together 7 vtth mutual-itiductance cougliug iti the interstage circuit. At least four 
tuned circuits, as shoicn, should precede nn iriiOfiir</ amptiher. The detail of the first coupling 
coil M (Wo ts sho7cn at It (right). 



Fi«. 5 


The operating characteristic of a griddeak 
detector: shou'ing ho7v grid current flo^os ndth 
the changing amplitude of the carrier. 


re.si.stanee is ecjual to U/2B; about 1,50,0(X> 
ohms with an 0.25-meg. leak. This is higher 
than with the old types of small-signal grid- 
ItNik detector. 

The advantages are, a higher scn.sitivity 
with low grid circuit damping, and at least 
as grcNit an undistorted output as with 
“bia.s" detection; as well as better respon.se 
at both high and low freipiencies. High 
inductance loads are unnecc.s.sary, and the 
screen-grid tube may be transformer- 
cou])led. 


ADDITIONAL NOTES ON BAND PASS 
TUNING 

By C. H. W. Nason 

S IXCK the ajipearance of the writer’s orig¬ 
inal article on band selc('tors (in March 
UAl)lo-('RA^*^), many readers have re(|uested 
additional information. For the beiuTit of 
tho.se bashful ones who may not have writ¬ 
ten yet, although eon.smiied with curiosity, 
data here provided cover a band .selector 
condiining inductance and capacity coupling, 
and another utilizing direct niagnetie coup¬ 
ling between adjacent coils. The latter 



A suggested eircuit for po^.eer grid-rcctihea* 
tion: R limits the plate eurreut Tc/irii uo signal 
is impressed on the grid. 

iiH'thod is particularly adaptable to intcr- 
.stage coil.s. The large eajiacity in .series 
with the plate timing conden.ser .should he a 
low-lo.ss fixed condcMi.ser; it .serves to k('ep 
tlic direct ciirrcut away from the gang 
comUui.ser. 

Here we have a ('omhination of inductive, 
capacitative and magnetic coupling in a 
single vccciv(‘r. (Fig. 7). 

The greater part of the inqnirics concern¬ 
ing (he original article nnuitioned the u.sc of 
tlie fixtMl H. F. (Dnhilicr “.S. G. Diinitran") 
transformers; lack of stdiM'tivity .seemed to 
be the main cry. Tlie writer .suggests tlic 
ii.sc of extremely bigli voltages w’itli the '2t 
tiibe.s, when (*oupl<*d by tlu'.se devices; for 
instance, 250 volts on the plate, 180 on the 
i^C^tufitiued on pnge (> 84 ) 
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Soon—The Cold-Cathode Uacuum Tube 


T IJK hoiu* of prothicinp a vacuum 
tuhc, t<» iu* nperatetl l>y sniiu^ method 
less crude tliau the appli<Mtion of 
heat, has long been in tlie minds of 


Fig. 1 

-'l German im’entor 
had the idea of using 
a neon tube ns an 
umf>{iiier; the gloio 
between its f>lates 
eorrestondittff to the 
usual filament. 


inventors. ^Vlnle the present A.C. tube 
(liiuimites tlu* use of a storage battery, the 
same result miglit have lieen olitained by the 
application of a gas flame; as in .some of 
the earliest of the exjieriments of Dr, dc 
I'orest, nearly thirty years ago. But, with¬ 
out a means of heating, how is a continuous 
4 *leetron flow to be maintained in a vacuum? 

A ])robleiu which has always exerei.sed 
radio inventors is that tif d«)ing away with 



tlu* fdament's supply, or minimizing it. 
It is true that this may rea<lily taken care 
of where p<iwer is available; Imt a jxmer 
line is even le.ss jiortable than a storage 
battery. 

Some years ago a (Jerinan engineer pro- 
dueed a tube in whieh, instead of a heate<l 
filament, an ionized glow flis(‘harge was em¬ 
ployed to produce a field between catluxle 
and anode (plate) wbi(‘h could be acted 
upon by a control grid (Kig, 1). St*veral 
modiheations of the design have been made, 
to increa.se its efficiency. 

The late.st topic of di.seu.s.sion, in this field, 
in the Kuropean papers, has been the photo¬ 
electric radio tube of Baron Manfred von 
Ardenne, one of the most original of Ger¬ 
man experimcnter.s. It does iu)t appear that 
practical operation has yet been obtained 
from it, so far as economy goes; although 
the principle was succe.ssfully demonstrated. 

However, an American attorney and in¬ 
vestor, Adolph A. 'rhomas, nearly four 
years ago filed a patent npplieatiem on this 


id<*a; ami patent No, Ki88,.'5.'i3 was issued 
on January IJ la.st, <‘overing ten claims on 
the u.se of a photoelectric amplifier, singly 
or in multiple, 

"’The e<nncidcm*c,’' remarks Me, Thomas, 
in a letter to the h'ditor of U.miio-Crai’C, ‘’is 
(Continneil on fnuje 885) 



Fii. 2 

The frineifle of the f^hotoeteetrie triodc, or 
vacuum tube: instead of bei$ig heated, its 
cathode is lighted from a lamp. 


Tbyratron Tubes Promise Many Ualuable applications 


T HK high-vaeuum tube has, for industrial 
ap}>]ication, certain .serious limitations. 
A very heavy price, in the way of jmwer lo.ss, 
niu.st i>e paid for the current that it carries. 
The (urrent through the tube i.s governed 
by the electron emi.ssion and the space- 
charge effect; which latter is .simply another 
way of cxpre.ssiiig tlie \tillage hi.ss in carry¬ 
ing the <‘urrent through the tube. To make 
the cathode hot, .so that it will emit elec- 
tron.s, retpiircs <‘lectric power. This entails 
lo.ss of the order of 1<» io 1.50 watts per 
am])ere of current througli the tube. 

Considerable voltage is also required to 
carry the current aertKss the space; the 
tirdcr of magnitmh* being .sevt^ral hundretl to 
a tbon.sami volts tor one ainpi‘re, Kroiii 
this, it will be .seen that currents of more 
than a few amperes eaiiiiot be bandied eco- 
nomieally by means ot a liigb-vaeuum tube. 

The re to re, it is apparent that the most 
promi.siug applieatitm in tlu* industrial held 
for the high-vaeuum tnhe is in various eon- 
tr<»l tiperatious wlu‘re .some of its unitpie 
eharaeteristies, ratlier than its out])ut, are 
the d(*ternuiung faetor.s. 

Taking up next the Thyratron tube, its 
striking eharaeteristies are the greatly-<le- 
ereast*d amounts of power recpiired to heat 
tlu* cathode, and a marked redui’tion in the 
large voltage drop which is eharaeteristic 
of the high-vaemini tube, 'This i.s brought 
about by tbe introduetion of a very slight 
amount of gas or vapi>r into the bulli, whieh 
eliminatt's wliat we have termed '‘spa(*c- 
eharge*'; which is, in reality, tlie mutual 
re}m!.sion li<*tween the electrons, due to their 
iu*gative charge, tiiat has to be overeoine 
by tbe u.se <if eonsiilerable voltage and whl<‘b 
introduees a power loss. Tbe positively- 
charged mercury vajuir or gas molecules 

* I’acuum Tube Engineering Department, General 
Electric Company. 


By W. G. WHITE* 

mingle with the electron.s, neutralizing this 
sjiaee-eliarge. 

This neutralization of the siiaee eliargc 
allows a very difterent design of hot cathode, 
Insteail of having to utilizt* what might be 
ternu'd an ojhmi type of <‘atlu)de for the 
electrons to leave the hot surface easily, it 
permits us to u.se an enelo.s<*d type of ea- 
tluuh*, with just a ft‘W holes for tlu* stream 
of neutralized and negative ions to pa.ss 
through. 


E ngineers tell us there are In- 
terestinjt possihilities in the ’‘Thy¬ 
ratron” tube; they look to the day 
when it will be possible to eliminate 
the line losses inherent in A.C. trans¬ 
mission, by applying the thyratron to 
produce direct current at a potential 
of several hundred thousand volts. In 
this article, a vacuum-tube enj^ineer 
explains the remarkable efficiency of 
the thyratron, at frequencies lower 
than those classed as “K.F.” and hints 
at industrial uses. Radio readers may 
speculate as to its use for more eco¬ 
nomical power audio amplification. 


'I’lris meuns that the heat may he kej)t in 
and (‘onsi*rv(*<l, whereas the electrons and 
positive ions may he allowed to travel to 
the anode. This is aeeompli.shed liy sur- 
nuinding the hot cathode with heat in.sula- 
tion and heat refleetor.s, with only relatively 
.small holes ti> allow the pa.s.sage of the 
current. 

By such means, we have to “pay” only 
about one watt j)er ampere for our current 
through the tube, rather than the 10 to 1.50 
watts per ampere. 

Also, this neutralization of the space- 


charge, whicli re.sults from the introduetion 
of mercury vapor or gas, eliminates the high 
voltage neee.s.sary to pa.ss the current through 
the space; and, instead of a large voltage 
inerea.sing with the amount of current to he 
carried, there is a constant voltage loss of 
only alunit 10 to 20 volts. 

It i.s, therefore, ajiiiarent that for the 
handling of relatively high eurrent.s, such as 
we have in the brc»ad field of electrical engi- 
ni*ering, the gaseous type of electrostatieally- 
(ontrolled tnl»e is much better suited than 
I lie controlled high-vaeuum type. 

It is true that a thyratron tube has cer¬ 
tain lirnitation.s. While the liigh-vaeiiimi 
tyjie of tnhe can liaiullt* currents up to the 
frequency of a inillion C’veles per sec'ond, 
tin* tliyratron valve in its pre.sent form 
is limitt*cl to a few thon.sarul cycles per M‘e- 
iind, .\I.so, the thyratron cannot (*ontrol 
dir<‘et cnrnTit in the .same .'-imple way as the 
high-vji(‘unm tube; that i.s, it lacks the fea¬ 
ture of ‘N'ontimrons control." However, it 
so happens that, Ju.st as the high vacuum 
tube fitted remarkably well into the ratlin 
eoiimiunieation fii*ld, the thyratron tube aj)- 
pears to fit admirably into the industrial 
c-ngi!iet‘ring field. 

As a g(»od «*xaiiq>le of thi.s a thyratron tube 
built to about tlu* same size and costing tlu* 
same amount as tlu* rX-25() will handle ap¬ 
proximately fifty times the current. 

'Hie.se are the r(‘a.sons whieh give us (*oni- 
plete faith in the application of the tliyra- 
trt>n tvjie t)f tube in the broad indu.strial 
engineering field fo tbe same amazing extent 
that the higb-vaeuuni type of tube, dev4‘loped 
around tbe “pliotron” idea, has dominated 
tbe radio eonuminieation and broa<k‘usting 
field. 

(l’>oni an address l>efore the .Schenectady section 
of the .A.I.K.K. on January Hi, 19,U. Illustrations 
t>f the thyratron. aiifl a brief explanation of the 
f)riiici||1c involved, will he found in the .Seiiteml)er, 
1930, issue of 'r.aft, on page 150.) 
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Design of Radio-Frequency Transformers 

As modified by the problems which have been introduced by the 
multi-stage screen-grid amplifier 


F rom the viewpoint of tlie designer 
of a radio-free]ueney ainplilkT wlueh 
is to he part of a raili<» receiver, when 
he has oiiee delennined tlie nund»er 
of tniaal and untuned stages he wants to use 
and the amount of ainplilieati<»n he must 
liave, there remain really only three proh- 
lenis that he must solve. Assume therefore, 
that the eireiiit arrangement of the ampli¬ 
fier is .settled aiul the partieular tubes 
ehostm: the ilesigner then must iletermine— 
(a) the proper voltages to u.se on the tubes 
and tlie manner of obtaining the.se from 
the power-pack; 

(b) the .system of controlling volume ami 
the location of the voimne-control ele¬ 
ments in the eireuit; 

(e) the actual design of the radio-freipicncy 
t ransfonuer.s. 

'i*he determination of the tulie voltages i.s 
more or le.ss d<*teTmined by the maiiufaetiir- 
er*s ratings; which often mu.st be sinnewhat 
modilietl by eon.siderations of power-pack 
haul, ero.ss-iiuKlulation effects, griil-eireuit 
t»verload, etc. 'Fhe .selection of the .system of 
volume control is apart from the design of 
the ampiitier proper; that is to say, the .sys¬ 
tem to be cho.sen i.s one which w‘ill have no 
effect on the tuning of the amplifier, but 
will exert its cmitrol over .sufficient range 
to enable the <»perator to reduce the volume 
of the mo.st powerful broadca.ster to zero. 

Such matters are of course, (piite intri¬ 
cate, blit till* analysis of each of the several 
prolilenis can he made somewhat more or 
less independently of each other; and, after 
all, perhaps the most important problem of 
all i.s that of de.signing the radio-frecpiency 
transformers. 

We need hardly con.sider the tuning con- 
ilensers at all. The design of the.se eireuit 
elements is practically fixed, 'rhe ironomies 
of conden.ser design have practically fi.\ed 
the numl>er and size of the platrs and the 
general arrangement of the frame .structure; 



plotted Qiiainst the mutual inductance of an 
output transformer of good quality. The closer 
the couplituj, the more unequal the gain. 


By SYLVAN HARRIS 

.so that there i.s not mucb that can be done 
in this matter. 

Inductance Found hy Experiment 
Consecpiently, the first part of the prob¬ 
lem of radio-freipiency transformer design 
i.s to calculate the inductance rcipiired to 
en;d»le us to tune over the broadcast range 
w'itli the particular eoiideii.ser capacity we 
intend to use. Of course, knowing the re- 
(juired inductance value, only, is not suffi¬ 
cient; a coil must be eon.stmeted which will 
have this inductance. 'Lhis can best be done 
by cut-and-try methods, l>a(‘keil up by a 
certain amount of experience along this line. 

In radio-frecpiency amplifiers designed 
around .screen-grid tubes, which have very 
high plate resistances, the proportioning of 



The theoretical limit of serren-grid 
tion: on the basts of 1000 micromhos of mutual 
conductance, and .Ol-tntnf. grid'plate capacity 
Ml the scrccn^grid tube. 

the tuning inductance to cover the tuning 
range involx’cs only the .seeon<Iary of the 
coil. In otlier word.s, with the tuning con¬ 
denser e<»nneeted to the secondary, and with 
tin* coupling hetween tlie eirtmits quite hio.se 
heeau.se* of the high plate* resi.staiur of the 
tnhe*.s, the tuning range i.s dt*te*rmined almost 
wholly In the .se^conilary eireuit, ami inde- 
pe'nele*ntly of the primary, (Of course, tlie 
.separate eapaeitii*s of tlie primary ami sec- 
oiielary eeiil.s, as we*ll as tlu’ir mutual e‘a- 
paeity, have an infliieiie’c e>n the tuning 
range; hut this efi’eet shoulel be inte*rpr(*ted 
as ;i variatiem in the se^eemelary induetance 
ratber than as a eonpliiig between the two 
eire‘iiils.) 

.\t any rate, le*t us .suppei.se we have de- 
teriiiine*el all the*.sc things; we have fixe*el tlie 
tuhe* voltage*s, the tuning (*apae'ity and the 
itecnndanf timing inehie*tanee. We must neiw' 
eeiiisieler the* ele*.sign eif the primartf eir<uit 
of the* ILK. transfornie*r Fig. 1 shows the 
simple eireuit e»f a tuncel H.b\ amjilifier us¬ 
ing sere‘en-grid tub(*s. 'Fhe fir.st thing we 
mu.st de*te*riiune about this e*ire*iiit, in eirder 
te) a.ssi.st us in our work of transfeirmer de- 
.sign, is lieiw iiiiieh voltage aiiqiHfieation per 
stage this amplifier (*an handle*. 

We all kneiw that, if we have too niueli 
gain per stage, the eireuit will oscillate, 



In the standard screen^rid amplifier stage, 
the high plate resistance of VI necessitates a 
high impedance in L\B and, therefore, loose 
coupling into the tuned circuit L2B'C2. 

becan.se of the feed-bae‘k threiugh the tubes, 
betwe*en the plate‘s a ml griels. Of course*, 
we are n.sing screTU-griel tube.s, in whie‘h the 
grids are suppo.st*d to In* .seTe*e*ncd from the 
plate's; but it must not be forgotten that 
this screening is ne»t 100 pe*r cent effi‘etive*. 
Fiirthenueire, there are either means eif coup¬ 
ling het\ve*e‘n stages whie-li are conducive to 
re*ge‘iie*ration and eiseillatieui; sei we must be 
careful not to make the gain per .stage toei 
liigli. 

Limit of Amplification 
Fig. 2 .show‘.s the niaxiiiiuiu gain per stage 
which e‘an lie used, assuming that the only 
.seiuree eif fee*el-baek is that which oeeairs 
icifhin the tube betwTM*n plate anel grid. In 
either word.s, if this were the eiiily coupling 
w'c hael between stage.s', the gain .slieiwii in 
Fig. 2 is the maxi mum that eeiuld lie used 
without liaving the circuits ei.seillate. If 
tlie*re is e*xtenuil (Miupling lietwevn the stages 
(as feir e‘xauipli*, in coupling re.sistors or 
(‘ondensers) the niaximuui amplificatieui that 
e‘an lie ii.se*el i.s le.ss than that .shown in Fig. 
2; heiw mueli h*s.s, ele*penels iqion the amount 
ami the kiml of external coupling. 

At any rate, as we* can .see in Fig, 2, 
we* eannot expect a gain per stage of much 
itieire than 80, in a thri*e-stagc amplifiei 



0 10 20 30 40 50 60 10 60 90 100 


Fig. 4 

The curfcs of amplification here correspond 
to those of Fig. .L but are plotted against 
frequency, to shoxv the greater efficiency at 
the lo^v-^vafe end of the broadcast band. 
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A tran.sfonncr dcsuntcd to brinrf about more 
even (taiti throuffhout the ran fie of broadcast 
frequencies. l.o-Co is tuned to about 500 
ke., or 600 meters; LI is smaller. 

Msin^ This ittny smu r|nit(‘ 

lar^c; as a matter of fart it is large. It 
is rxtnanrly ditheult to realize a gain jkt 
stage of even 70 or 80 over tlie hroadeast 
range, exeept in an amplifier whic*h is very 
well Mijule, shiel()(‘(l, ehoked and bypassed 
with extreme* eare. This, of emtrse, is out 
of tlie cjuestion in eommereial radio receiv¬ 
ers, on aeeoimt of the cost involved. As a 
matter «if fa(‘t, i\\ xcell-tlvuitjned i't>inmercial 
revf'h'cru, U'e vnn tjenemlhf count on- obtain- 
intf per tin Its huff the nnfjriinntn possittle tjain; 
a limit due to the interstage couplings ex¬ 
ternal to the tubes. 

The maximimI possible gain is a function 
of the miitiial eonduetanee of the tube; that 
is, the greater tlu* mutual eonduetanee, the 
gn*ater the possildc gain. (See the article, 
‘‘Mutual Cmidiietanee and its Associates,” 
March, Ifb'll, HAino-CRArr.— Editor.) On 
the other hand, the greater the luimber of 
stages, the lower the maximum possible am- 
]difi(*ation. The same is true of the grid- 
plate* (*apaeity of the tube; to dmible it rc- 
diu*es tlie amplification thirty per <*ent. 

We must now consider lunv much gain per 
stage we actually obtain in a typical circuit 



Fi<. 8 

7 he slot-zcound (•rimary loading eoil Lo of 
the eireuit slitKcn in Fig. 5, a.s a (•(•lied to a 
standard R.F. transformer. The diameter of 
the coil is very small. 

Of course, the actual gain depends on the 
mutual conductance of the tube, the re¬ 
sistance of the tuned circuit (or the ccmPs 
“dissi]>ation constant” (^), and the coupling 
between the primary and secondary (M). 
'rile Hp of the tube also has an effect on the 
gajn, but this effect is (jiiite .small in screen- 
grid tube circuits. 

Mutual Inductance of the Coll 
In Fig. 8 wc have curves which show the 
relation between the mutual inductance of 
the transformer and the voltage amplifiea- 
tioii obtained at different fretpieneies. 'I'he 
value of the coil’s dissipation (‘onstant Q 
(which is (1.28 x / x 1,/K2) is here as¬ 
sumed to he 100; which is a fair value for 
coimuercially-designed coils of good (piality. 
On the basis, it can be seen from Fig. ‘3 


that, at 1000 ke., we can expect an ampH- 
fieation of alwut 32 per stage if the mutual 
imliictauec is 50 microhenries, 'I’lie curves 
show that, as we increase tlie mutual in¬ 
ductance, the gain goes up stea<lily. This 
means that, if we double the jiriiuary turns, 
wc will double tlu* gain; because the mutual 
inductance varii‘S as the primary turns. 

Anotlier thing, which I'ig. 3 teaches us, 
is that till* voltage amplitication incn*ases 
as we increase the fre(|uency. rids can, per¬ 
haps, be .s<*en more clearly by jdotting the 
i*ui ves in a dift'ereut manm*r, as in Fig. t; 
here the voltage am]>lification is shown jdot- 
ted against the frecpicncy, for various values 
of mutual induct a nee. For example, if the 
mutual induetanee is 50 microhenries, we 
can expect a gain of 32 per stage at 1000 
kc, as before. However, if we keep the 



Fi4, 9 

Curves obtaitied from a eommereial antenna 
transformer: in (2). tin primary is smaller 
and the eoupiing is looser. .\’ote that the 
vertical scale is logarithmic. 

mutual iii(hif*taTH*e constant and in(‘rea.se the 
fri*<|Uency, (turn* to a lower wavt‘Iength), 
we see Unit the gain rises steadily. 'I’liis is 
tlu* frc*<pieney-eliaraet<*ristic which we ob¬ 
tain in all radin-fre(pu*ney ampllfieis em¬ 
ploying tlu* simple two-c*oil It.F. transformer. 
At high fn(|uenf‘ies the gain is great, and 
at low fre(piem‘ies it is .small; and, the 
greater the mutual inductaiu'e, the steeper 
the curve. 

Problems of Multi*Staf(e Deslffn 
It must be reuu*mbei*c*d that the <*urves 
.shown bt*re are for a .single .stage. With 
two stage.s, alike in df*.sign, the total am- 
])lifi(*ation at any fre(|m‘ney is the sepia re 
of tlu* amplifi(*ation of om* stage*; if there 
are three .stagi*s, the total amplitication is 
the cube of that of one stage. 

'riiis means that, if we idotted the curves 
of h*ig. i for three .stagc*s instead of one. 
We should find the (‘ur\es very much steep(*r; 
and tlu* dilfieulty which desigiuTs find in 
K.i'\ ampiiru*is would be more obvious. In 
a three-stage* aiuplifu*!*, the U.F. amplifica¬ 
tion at 1500 kihM*yeh*s may be as high as 
three to five times that obtaiiu*d at 550 
kilo(*y<*le.s; or ev<*n more*, di*p(‘iKliug upon the 
particular design. It is on this account 
that attempts have been made to design 
It.F, transformers which will give reduced 
amjilification at the higher freipieiieie.s, and 
greater amplification at the lower frequen- 
c*i(*.s. 

It is neee.ssary, at the outset of such a 
design, to provide for keeping the coupling 


sufficiently loo.se; so that the reaction of the 
primary circuit will not appreciably affect 
the .sc*condary tuning. 'Phis is a very neces¬ 
sary n*(pdrement, in order to make it pos- 
sibh* to tune tlu* amplifier over the entire 
broadcast range, \vhile avimling resonau(‘e 
effeet.s, due lo the primary, which would 



The characicrtsiic curve of the transformer 
of Fig. 5. due to the decree stuff reactance of 
Co as the frequency rises. 


make the tuning of the .secondary uncertain 
at certain frequencies; such .sometimes occur 
in the tmu‘d (‘ireuit coupled to the antenna, 
when very large anti*nua capacities are 
u.sed, or when the antenna coupling is very 

t'Ki't- 

This being tlu* condition—that the coupling 
between tlie primary and secondary must be 
loose - it is clear that the way in wjiicli the 
amplification varies with frequency will de¬ 
pend mainly ujuui the de.sign of tlie primary 
eireuit. Hetiirniiig to Fig. .‘1, it will l>e ob¬ 
vious that the aiiiplilieation is depi*iideiit 
upon the mutual induetanee between the 
primary and secondary, lienee, if we can 
make this iimtual induetanee vary in any 
way wliieli we desire, wc may likewise be 
able to control the aiiiplifieatioii accordingly. 


A Compensatory Coil Design 
'riiis is what is done in actual practise; 
in om* de.sign, illii.strated in Fig. 5, a local 
tuned eireuit in the }irimary, consisting of 
a loading iiubietaiiee l,o .shunted by a eon- 
den.ser Co, is placed in .st*ric*s with the regu¬ 
lar luiiiiary l.I. 'flu* .secondary 1,215 is of 
the usual (h*sigii. 

'I'lit* .sel(■-indru*lanee I.n is ipiite larg<* enni- 
pared with the induetanee 1,1; .so that at 
low frequencies (as at 550 ke.) 1,1 has little 
ertVet in <‘oiiipari.son. l,f» and Co arc so 

proportioned that this local circuit is re.so- 
naiit at about .500 ki!o(‘yele.s, just (tbufe the 
{Continued on pufje (180) 



400 turns 
36 0.S.WIRE 
(LO) 


USUAL 
SECONDARY 
(U) 


EMPIRE 

CLOTH 


30-TO 50- 
Turn- 
PRIMARY 
(LO 


Fig, 7 


The completed radio-frequency transformer^ 
designed to oxvrcome the disparity in amplL 
Ification at the ends of the hand. Lo is to be 
shunted by a 40-mm/, capacity. 
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New Radio Devices for Shop and Home 


In this department are reviewed commercial products of most recent interest* Manufacturers 
are requested to submit descriptions of forthcoming developments. 


NEW READRITE SET ANALYZERS 
By H. G. Cisin, M.E. 

WO new set iiinily/.ers, .Models “600" 
‘iiul wlii<‘li definitely meet the 

requirements of the average Service Man 
at a very Imv (‘ust* hav4‘ just been placed 
on the market hy the Read rite Meter Works. 
The “Mmlel 7(H)*’ is an extn'inely compact 
device, Tlie outside dimensions of the car¬ 
rying case are only lO^^ hy 7=V| hy 
inche.s. 'rhe analyzer contains a l),C\ volt¬ 
meter. an A,(*. voltmeter and a milliani- 
mcter. The I),(*. voltmeter has three ranges: 
0 to IK); O 200; and 0 to IKH) volts. 

The A,C, viiltineter has also three ranges: 
0 to 10; 0 to liO; and 0 to 700 volt.s. The 
niilliammeter has two ranges, one for a 
20-]iiill. reading and the other for 100-niill. 

The instnmieiit is equi])ped with a six- 
position hi-polar .selei’tor switch; hy means 
of which readings may he obtained of “C*" 
volts, “(*" volts r4vcrs4*d, "K” volts, "K” 
volts reversed, plate voltage, and .screen- 
grid contr<»l voltage. A 4 1 /,-volt battery is 
supplied with the analyzer, to provide “C*” 
bias. fi»r grid tests, continuity tests, etc, 
'I'lierc arc two sockets on the i)anel of the 
analyzer, one for fc»nr-|)rong tubes and the 
other for five-prong tubes. There is a “griil- 
test" pnsh-bntton and jiin jaeks arc avail¬ 
able for the individual use of all meters, 
externally, in every range. 'fhere is a 
screen-grid pin Jack, and then* are two pin 
Jacks for comiectiiig the external battery. 

'riic cable leading from the analyzer ter¬ 
minates in a handy live-prong (*ahle plug, 
small enough for making tests within auto¬ 
mobile and niidg<*t rmlio sets, with which a 
four-prong ada]»tcr is furnished. An 
adaj>tcr is also supplied for testing the 
second plate of ’HO-type rcc’tiher tubes. 

By referring to hamly eliarts suiqilied 
with each analyzer, it is possible to make 
accurate external measurements of resist- 
aiu‘<*s over a wide raiign* of values and al.so 
to measure all the usual (‘a]>acities eneoun- 
t<*red in radio receiv<*rs and atii}>liners. 

'riie “Mod(‘l (>0U*’ Ueadrite set analyzt‘r 


contains the same eijuipment a.s the “Model 
7iH)'*; hut the ajiparatus is arranged in a 
tray and installed in a slightly larger carry¬ 
ing ca.se, with a space below the tray 
by Id/^ by inches, which is suitable for 

carrying tools, spare tubes, etc. The tray 
is .so contrived, that it may he taken out 
of the case and placed on the w< irk bench.- 
Both of the ni*w models are contained 
in handsome black leatherette cases, sub- 
.st antially constructed and etpiijqied with 
nickeled corner protectors. In addition to 
being compact, the analyzers weigh very 
little, and can be carried long distances 
without causing fatigue. This feature w’ill 
be wt*Icoined by those Service Men who do 
not own an automobile. 


A CONVENIENT RESISTOR INDEX 
TANDAUl) resistance coding has long 
been an obvious lu'cessity for efficient 
.service work on radio re(‘eivers; and this 
iu*ed has been taken into (‘onsidcration hy the 
Radio Manufacturers As.soeiation in ailopt- 
ing staiulards for the significance of colors. 


Fig. B 

,l puidc, gtx'iufj dirrrt Tradings of 

resistance lvalues according to the 
standard code. 





Its adoptiiin by the larger manufacturers 
will (‘li min ate one of the stumbling block.s 
of the Servi<‘e Man. 

A very inter(‘sting little indicator, which 
will fit the pcM*ket of the servi(‘e kit bag, and 
which gives a ilirect reading of the value of 
any resistor of standard color coding, i.s 
illustrated ln*r<*with. It has been made by 
the Int4*rriational Hesi.stor Co., ami a 
lirniteil supjily is available for free 
distribution to Service Miai. 'J'he 
chart is printed on a substantial cel¬ 
luloid container, in which thia*!* cali¬ 
brated di.scs revolve; setting them to 
tin* 4*ml, hami ami body markings of 
a resistc»r causes the ohmic value to 
apin*ar in the window. 


Fift. A (left) 

The Rcadriic **Model 700" set analyzer, a 
comt*act at*paratus for all pi\rt*oses, at low 
cost. 


Fiji. D (rijiht) 

A nrre type of soldering iron lehich may hc 
jii/rrrfti//v heated, with a gas tube connection. 



Fig. C 

Rew adfustablc condensers, useful for aligning, 
trimming, balancing and neutralizing. The 
adjustment is made from the other side, 

ADJUSTABLE CONDENSERS 

S INGLE and duplex .small-space variable 
comh'n.sers of the mica-(ru*lectric tyjie 
are now available for the .service and con- 
.st ruction of receivers to which such units 
arc suitable, 'Fliis pnidiict, manufactured 
by l)eJ nr-Am.sco, has the tra<le name of 
“Varitor." 'flie niost-nsed rnmiel of the 
“N’aritor” has a iiiaxiniiun capacity of 7t 
nimf, per s4*4*tion, the minimum value is 
4 mmf. Five revolutions of the adjusting 
seri'W adjust the comh*ns«‘r ovit its capacity 
range, 'flic head of the atljlisting .screw 
fits into a small hoh*, and etiinenicntly may 
be eov4*red with a seal. The construction 
is of mica, isolaidite. and phosphor bronzi*; 
connections are made to soldering lugs. 

Other vidues may be obtained up to a 
maximum as high as 700 iiituf. 

'The *‘\‘aritor" is adjustable by means of 
a screwdri\er; and will fit the average eoil- 
shiehling can. 'flic ov4‘r-all ilimensions of 
the iluplcx are 11/16-ineh thick x 2% in. in 
rliamet(*r, for the larger iiH»d(*ls; the smaller 
duplex units have a <lianu‘tcr of 1*^^, 


GAS-IIE.ATEO SOLDERING TOOL 

F OU .servicing i*r «‘on.struction, n new de- 
vic<* is the ’’’rorchiron,” illustrated in 
Fig. 1), which is rnanufactun*d by the Ite- 
liam-e 'ron*liiron .Mfg. (‘o., 'flu* point may 
1 m* heated in an ordinary gas ttaiue; or the 
iiWMi may be coniu*4*t4*d to a gas outlet and 
heated by its own ttanie, which is not ex- 
po.s4*d. A ne4*<Ih* \al\<* ha.s b4*cn d4*sigiu*d to 
mix economically the gas and air. ‘*Fop- 
per.s” of Varying .siz<*s, down to VL’-lb, an* 
available. In thn*e to fi\4* ininut4*s, solder¬ 
ing lu'at may In* rea(*lu*d; flu* t4*iui)eratnn* 
of the .soldering co]>p4*r is under control 
of the operator. 
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New Types of Radio Receiving Tubes 

Manufacturers announce 6-volt screen-grid; high-gain ’ 24 ; vari¬ 
able-mu; mercury-vapor ’80 and other improved designs. 


T rnKS nvaihihle Iiitlierto in the I'nitod 
Slates hav(* been of e<»iii pa natively few 
standard types, so far as those ort'ered 
to the pniilie were etmeerne^l. Slight 
variations of design existed in the praetiee of 
varij>us faetories: Init tlie general pur]»osc 
of the industry has Ijeen to obtain inter- 
ehangeahility; and tlic klea of giving every 
lube user a wider range of ehoiee—still aji- 
parent abroad—was submerged in that of 
ertieient mass production. However, the fact 
that receivers vary greatly, in the eemditions 
imtier which they are <>perateil, is forcing 
the production of more tube types. 

For instance, when the automotive receiver 
inxaded the market for eoiimiereial ra<lio 
sets, it eneonnten'd the limitations of battery 
supply, 'rile tendi'uey has been to develop 
modern receiving tubes for operation from 
a ’iVij-volt, A. C., lilament-heating secondary, 
lint the automobile industr) liad standard¬ 
ized on a b-volt, antomatically-eharged bat¬ 
tery; this was therefore u.sed to operate the 
:i*^^,-vt)lt tuhe.s, heeause others wer<* not 
nvailahle. 

,\ few days ago a large tube niamifae- 
turer broke away fnun tradition, and an- 
nouneed the development of a six-\i>lt 
.sereen-gricl tube, for diretd-eurnuit opera¬ 
tion, though with ait indireetlv-lieated ca¬ 
thode. It is speeially intended f<ir automo¬ 
tive reeeiv<‘rs; yvi lends itself al.s<i to ojHTa- 
tion from 1).(\ light lines in .series-lilauient 
eireuit.s. 

The “XY-tir’ is the tyjK* number .seh‘eted 
by its manufaeturer, tin* National Ihiion 
Kadio Corji., for this tube. It draws 0.1- 
amj)ere on the hlament, at <i.:J volts (the 
value in automotive ligliting systems), and 


may lie u.sed with 180 volts on the jdate, 
at a si‘reen-grid voltag** of 00 and a con¬ 
trol-grid bias of With 110 volts im the 
plate (as from a light-line), the screen volt¬ 
age is 70, and the l>ia.s 1.5 volts, negative. 
In other respects, the eharaeteristics tif the 
tube are similar to thos<‘ of the standard 
Since the separation of the eathode from 
the lilament implies a bia.sing voltage be¬ 
tween them, it is recommended that Ibis dif- 
feri‘ni*e in the ’‘NY-Ol” should he never 
more than 25 volts and that—in contrast to 
previous tube typc.s- the heater should al¬ 
ways be negative with respect to the cathode. 



Fig, A 

77ir nc70 Dc Forest cathode-heater construe' 
tion —1, eathode tube: 2. fitament; 4, “tins/' 


New HIgh-GaIn Tubes 

In the design of the midget .sets, in which 
fewer tubes are u.si'd, f<»r reas<Mis ot com¬ 
pact ne.ss ami cost, it is mo.st e.ssential that 
the .screen-grid tubes j>rovide as mu(*h volt¬ 
age gain as possible. With this reijuisite 
in mind, the l)eF<»re.st Kadio Company has 
developed and placed in pr<uhietion a spe- 
<‘ial screen-grill tid*e of much higher ain- 
plitieation constant than the ordinary type.s. 
'rubes of this new design luive been cheeked 
in a number of midget set.s, and it lias been 
found that the .s<-nsitivity of the average 
mitiget .set can be doubled by using them. 
For instance, if a .set has a sensitivity of 
20 microvolts per meter, with the usual 
screen-grid tuhe.s, this may he inereasc<l to 
10 microvolts per meter with the new tubes. 

.\I though the new type was designed spe¬ 
cially for use in midget .sets, the tubes are 
interchangeable with the .stamlard ’2I- tubes 
and can be emphiyed in any of the present- 
day radio .sets for the purpo.se of doubling 
the .sensitivity. They are known as the “124. 
High Gidn" type. 

The mutual eondiietance of the De Forest 
power tuhe.s, al.so, has been increased; since 
tins eharaeteri.stie determines the maximum 
output of tlie set. On the other hand, this 
company has reduced the mutual eondue- 
tanee of tlie standard *27 which it manufac¬ 
tures; since, with the usual “(im*’ factor, 
this tube tends to undesired o.sci 11ation in 
certain po.sitious. During the past year, 
changes hav<> been introdmaal in its design, 
along the lines of more rugged eon.structiom 
greater eathode emission, and tjiik’ker beat- 
(Conttinu'tf oit fHttje t>8(i) 


Practical 

RAZOR BLADES AND VOLUME 
CONTROLS 

M any customers object to paying any¬ 
where from five to .seven dollars for 
volume-control replaeeimmt. One eustomer 
.say.s, “It's as ridiculous to waste tlu* com¬ 
plete volume-control meehani.sin, simply he- 
eau.se the graphite-eoattal .strip is worn on 
the surface in one or more plaee.s, as it 
wouhl be to throw one’s razor in the ash- 
ha rrel along with a dull blade.” 

T’hc graphite-coated strip-type N‘ohime 
control .s<u»n becomes noisy; usually, at the 
jimetion of the nudal contact and the strip. 
Th<* rolliT mn.^t <‘liml> over the edge* e»f the 
metal contact: ther<*fore the pn*.ssnre is 
great at this point, causing the eelge eif the 
metal contact to we*;ir the graphite. 

Yet, one cannot pureha.se the graphite- 
<*oated strip .separate from the control mech- 
ani.sm, althoug-h razor bla<l<‘S are bought 
witliout tlie hold<‘r. 

Hr'.S.SKI.I. 1,. WoOM.KY, 

.‘KMIH Fiffeetifh . I VP tut e Stutth^ 
Seattle, 


Hints to Radio Manufacturers 


CONNECTIONS FOR ADAPTER 

B I'A'AU.SK .sbi>rt-wave and television are 
becoming increasingly important, I rec¬ 
ommend that tip jacks and a switch be 
phiretl in the ba(*k of each cha.ssis; so wired 
that it will he unneees.savy to remove the 
detector tube \o plug a short-waNc tuner 
into the audio channel, 

|•*K.\^*eIS K. Massik, 

741 Thirtieth Street, yeu'port ,Yeic.v, To. 
(Perhaps the phonograph jack, furnished 
with so many modern set.s, will art'ortl an np- 
port unity ft)r the makers of slmrt-wave 
a da pt c rs.— FtHtor.) 


I.ONGER ANTENNA LEADS 

S OMI*^ mantifactur<*rs are getting .so S<‘otch 
that they are using two wires, leailing 
from tlie .set, in.stea<l of two posts for a<Tial 
and ground eoiiru'ctioiis. J'liis is all rigid; 
hut I wnuhl .say, lea\e the two wires about 
six inc’hes longer, .so that it will he imiUM*es- 
sary to fish for them with a pair id‘ pliers, 
II. n. ArnKNiiACK, 

Dl ctittniuta St,, Ilatnilto)}^ Out,, Cttnodo, 


ALL-AROUND METER 

A UNIV1*.KSAL meter, with scales of 
milliampere.s, filament and plate volt¬ 
ages on one dial, is made and sold in I'aig- 
land at low <*o.st. 1 would like to see this 
done by one of our meter manufacturers; 
it would make a very (*ompact .set tester, 
whi<*h would leave more room in the Service 
Man’s hag. 

Chas. I\. llrHi.iuTnTj 
Mitftfle //ttfhhiitt, 


CORRECTING THE SCALE 

S OMl*^ (piiek means of rc.sctting the tuning 
dial to g-ive the projier kilocycle reading 
is desirahh*; since on most set.s it is neee.s- 
sary to pull the chassis. I find that fully 
51197 of tla* reeeixers of various makes come 
through with iia’orrect dial readings; and, 
wIk’u the purchaser bins a new log book, n 
service call is usually the result. .•\l.s<i, 1 
would siigge.st that the dial light bull) be 
placed in an aeee.ssible location; since it has 
to he replaceil quite fr<‘(pjently. 

Urs.sKri. U. Byers, 
lO'ld ICiujeiie, Itttfifiiiopoli.t, 
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The Radio Sextant-for Skies 

Natural radio waves, very much shorter than any hitherto capable 
of being utilized, now determine an observer's position in the 
densest fog or falling rain. These waves, formerly classed as 
*'heat” rays, are now open to a great many novel uses. 


R ADIO-CRAFT takes pleasure in presentinj^ to its readers the first description 
of radio’s latest achievement—the new Radio Sextant. This new instrument is 
remarkable in that it utilizes radio principles for a practical result which was an im¬ 
possibility before. It is now practicable for a navi^^ator, on board a ship or airplane, 
to point the Radio Sextant at a thoroughly overcast sky. even during a fallin}^ rain or, 
what is worse, during a dense fog, and so accurately locate the sun—although the latter 
is invisible to the human eye—that its actual position can be determined with a possible 
variation of less than one thirtieth of the breadth of the solar disc. 

Mr. MacNeil, the inventor of the new Radio Sextant, is an architect by profession; 
he has worked for a number of years on the instrument, which has recently been tried 
out on the steamship Mauretania, and in perfecting it had to invent entirely new instru¬ 
mentalities, including a new light-beam amplifier. He had been told by several promi¬ 
nent radio companies that an amplifier such as he desired is impossible to make; but 
he, not knowing any better, went ahead and produced one. 

The invention of this instrument shows again that the applications of radio prin¬ 
ciples have by no means been exhausted, and that new uses can be found almost daily 
by enterprising inventors and investigators. 


ilKRK does the radh) wavehand 
end? Radio waves a.s low as seven 
iiiehTs are Innnj; juit to eoininer- 
cial use; radio waves d(»wn to a 
quarter of a riiett^r are fairly fatniliar in 
the laboratory; and wavelen^rths of a tlion- 
sandth of a ineti*r have been created by 
j>bysieists. lb‘low this there are ten octaves 
of fre(|iieneies (or thirty billion tiii-kih»- 
cycle *‘ehantu*ls’‘) before tlic (‘b’ctromafrrietie 
waves (»f ii;rlil are reaebed. 'Die lii;rber fre- 
queneii‘s, called *‘infrii-n‘d" or “radiant 
beat,” are familiar to all by their warmtli- 
fiiviiif? j>ro|u‘rtit‘s; but, in that vast*ran;rc 
between the lowest ra<li«i \vav4‘s and the 
loiifrest iierceptible rays of warnitb, only 
the scientist has been abb* to (ind matters 
«»f interest. While the possibility of ntiliz- 
inj? these intermediate waves for ct»iiMuinii- 
cation has bt‘en tliscusscd, it has cr«‘at<*d 
only a very academic iTit(‘n*st. 

IIow<»vt‘r, a very practical application for 
lh<‘m, as they exist in nature, has been 
found by an Aim‘rican inventoi\ l*anl Iluni- 
)>hrcy MacNeil, of linntinjiton, I.. I. (New 
York), who has demonstrat(‘d the practic¬ 
ability of obst*rvin;r the position of the sun 
on a cloudy day—not from its own dirt‘ct 


radiati(»n, which is absorbed by the water 
\apor lining; the atmosphere, but by the rays 
which are thereby caused to emanate from 
the clouds, in a direction predominantly 
parallel to the sun's rays. On the bridpre of 
the Cunard liner J/oarefua/o, on a recent 
voya;rc, Mr. MacNeil denionstrati‘d his ap¬ 
paratus successfully to the uavi^atinj^ offi¬ 


cers of the shi)>, under conditions which 
rendered ordinary observations impossible. 
Ihe possibilities of tin* invention are not 
confined to lindiiifi: the jtositions of ships and 
aircraft in lH‘avy weather; but e\<‘n tlH‘se 
applications mark the first fundamental im¬ 
provement in the art of navigation since 
the ilesign of the ebronomctcr. 




Lcjt„ the radio jc.r* 
taut T4*0/i its atn- 
pi i tier and batter, 
tes The first 
staae {at lower 
rmht) has a aal- 
vanometer at the 
left; it tlitoxis u 
lii/ht-bcant into .-j 
sensitii'e photo-cell 
whose output is 
passed fnto the atn» 
plitur, xiith 

its po^ver supply 
at the tipper riyht. 


Navigation hy the Sun 

It nui}' be i\plained tluit the j>ositlnn of 
a ship in the oju ti sea, a\\a\ from the lights 
and radio be.uiiuis of the coast, can be de- 
ti rmiiU'd with aei uiai'y only by observation 
of the lu‘.iM'uh bodies. 'Ihe “divid reckon- 
jiig" enables the Sailor to estimate his where¬ 
abouts b\ tlu' rate of spc-^al nuiintained in a 
gl\(ii diecition from Ins last known position: 
but tins e«deuhition is not eert«un, betaiise of 
the mobile characteristics of -the cb*nH*nt on 
wbub be is floating, and the efT*‘(‘ts of 
winds ,ind curn‘nts 'The longer the \o\age, 
the great4 1' the p4»ssibilit\ of 4‘ri^>i-. 'riic 
crr4»rs in linding a ship’s position, in the 
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The f^rtnciple of the r<utio sextant; it measures 
the atKjte bet:veett the sun and the horieon. 
The meter reads maximum 7ehett the imaiie of 
the sun is concentrated on the tn 

the diaThroifm D 

old days, may hr readily judjred from the 
distortion of the maps anti eharts then pnh- 
lished, as based on the t»hservatioMS of 
na visitors. 

To dclerniine the latitude, or distanee 
m»rth or stmtli of the etpiator, is compara¬ 
tively easy when the sun, the moon or stars 
can be olKservt*d. 'rabies are obtainable, 
from wliich the heijrht t)f the sun, of the 
moon or of any j;iven star above the horizon 
when it is liij^hest (at actual notm —ni>t noon 
by the ehtek- in the ease of the sun) may 
he dett'nnined for any pven posit ituu A 
simple observation, with a few correct it ms 
fttr optical reasons, siiHit'es the ref tire to j;ive 
the latitude. For instance, at noon tm a 
certain tlate (the etpiinox) the sun is in 
the plane t)f the earth's cipuittir, anti therc- 
ftire appears overheatl on the etpiator. If, 
after corrections have been luatle, it is ftnintl 
tliat the sun is just halfway between the 
zenith overheatl and the horizon, at any 
;:iven place, tliat place is halfway between 
the ctjuator anti the ptde, or in latitude •t5®. 

On the otlier hand, while observation t»f 
the sun may show that the time is actual 
ution at any plata*, the Itmgitutle can be 
found tmly by comparison with the known 
time at some certain place—such as (ireen- 
wieh, Knglaml. If a chnmometcr keeping 
Greenwich time shows that it is t;(K) ji.in, 
at Greenwich, when it is I'2;()0 noon at the 
point of observation, it is then apparent 
that the observer is on the meridian of 
Itiiigitude west of (ireenwieh. During 

the past few yi'ars the dmelopnieut of radio 
time signals has made it possible for a navi¬ 
gator to check up on his chronometer sev¬ 
eral times a day, if necessary; and thus both 
latitmie and longitude can easily be deter- 
luiiuHl within a mile by the use of ordinary 
instruments- -if the sun can be observed. 

Finding an Invisible Sun 
That if, however, is n large one. In 
stormy or cloudy weather, when no heavenly 
body <‘an lie .seiai, it is most neee.s.sary to 
know a .ship's po.sitioii yet most ditlieuit to 
determine it. Wdieii the weather is .so thick 
that ihe sun’s di.se cannot be seen, the navi¬ 
gator cannot u.se his .sextant. 

'rhe invention illustrated here has now 
overcome this obstacle. As explained aliovc, 
it does not o])erate by the direct rays of the 
sun. Too many experimenters have been tie- 
feat eil in .somewdiat similar re.searches by 
the fact that even the infra-red radiation 


of the sun is lost in the atmospheric blanket. 
Mr. Mac Neil attacked the problem from n 
new angle, ami has developed a techni(]uc 
by which .secondary ratliation of wavehmgtlis 
li thou.sand times longer than those of vi.s- 
iblc light, is det(‘eleil with at'tmratw sMth- 
(‘ieut to determine the sun's position in Ihc 
heavens. 

In the ordinary .sextant, the image of the 
sun, reflecti‘d from a mirror, is caii.sed to 
tou(‘h the horizon, by adju.sting a scale (See 
Fig. 'i'his adju.stnient docs not depend 

upon the steadiness of tlie instrument, but 
upon the angle between the mirnns of the 
instrument; and it is therefore possible to 
make a very clo.se adjustment by turning a 
vernieu’ .screw, and to la^ad at leisure the 
angle between the lower edge or ‘’limb” of 
the sun and the horizon. 

With the Mac Neil .sextant, when the sun 
is invisible to the eye, its po.sitiou is deter¬ 
mined by the position of the in.stniinent at 
which maximum racliatiou is received, at the 
very long wavchaigth (as light goes; or 
very, very short as radio is rated) of emis¬ 
sion from the cloudy .sky. 'This fixes the 
axis of the cylinder above the sextant (Fig. 
1) at tlic elevation of the sun above the 



. b» ordinary sextant is mfiusted til! the sun 
seems to ton eh the horieon. as at .1 ; the radio 
sextant tit! the meter reads maximum, 7vith 
the horieoit properly on the cross-hairs. 

horizon; at llu* .same time, the liorizon (M) 
is cause* 1 to coiiuade with Ihc intcr.section of 
the cro.s.s-liairs in the fiehl of vii‘W of the 
instniUMait (Fig. ‘2.) An adju.stnient is 
sought, in the light of the ob.server's esti¬ 
mated position; ami then the screw is turned 
until the horizon appears in its corret't place, 
'rhe sun’s elevation is then read off on the 
scale below, and the usual corrections and 
calculations of the navigator are carried out. 
As a matter of fact, this method of mea.s- 
iinaiient elimiuat(\s tin* cahuilatioti for varia¬ 
tion of the solar diameter. 

Slmuld the actual horizon be iu\isibh>, then 
resort to the method of an ‘’arlilicial hori¬ 
zon'’ must be .sought. 'I’hi.s is fiimid by means 
of a small level in the ba.se of tbe in.stru- 
ment, 'I’he reflect ion of its luibble (IF— 
Fig. 2) is brought up to the horizon line; 
the insertion of a simple .slide behind the 
half-mirror A .serving to divert the opti<‘al 
train from the a(‘tual horiziui to the bubble. 

Detection and Amplification 
'I’he (picstion at once ari.scs, how diies tbe 
iustrimieut dct(*rmine tbe point of maximum 
radiation? Full details are not as yet avail¬ 
able for puhli<*ation, be<*au.se of certain for¬ 
eign patent requirements; however, this 
much of the system may be (Uitlined here. 

The cylinder at the top of the in.stru- 
luciit (Fig. I) has at its bottom a ])arahoUc 
mirror U; the ]>arallel rays of radiation fall¬ 
ing upon this are reflected to its focii.s, where 
a .sensitive thermo-couple T is placed. This 


thermocouple is shielded from the shorter 
rays of light, aiul heating radiation, whieh 
are found in normal daylight; it responds 
only to the longer, quasi-radio waves men¬ 
tioned above. I’nder their influence, and 
in projiortion to their intensity, a small di¬ 
rect current is generated; this is carried 
through the (able, emerging from the top of 
the instrument in the experiuumtal model 
illustrated, to the amplifier. 

'1‘he first .stage of the latter i.s still re- 
.served from description; it is stated, how¬ 
ever, that the etliciency found hei‘e has heen 
previously attained only in the most delicate 
of laboratory apparatu.s. deli(’ate string 
galvanometer, reflecting a ray of light intts 
a photoelectric cell, carries the impul.se; 
this is then amplified in a conventional 
vacuum-tube amplifier and led to the iiietei 
M of Fig. 1. When this meter shows maxi¬ 
mum reading, it i.s evident that the cylindei 
of the .sextant is pointed directly at the sun 

'I'he diajibragiu D covering the thermo¬ 
couple (Fig. 1) is perforated with an open¬ 
ing equal in diameter to the image of tin 
sun; otherwi.se the neee.s.sary accuracy w'ouh 
not be obtained. This i.s theoretically ca¬ 
pable of establishing the sun's positior 
within twenty .seconds of arc (about 1/ffl 
of the sun’s apparent <liameter) on tlu 
eloudie.st day; under difliciilt conditions of 
demon.stration, on a pitching shij) in heav\ 
weather, it did so within one minute of arc. 
'I’he latter angle corresponds to about (iOfM 
feet on the surface of the earth. 

'I'he current generated in the Ihermocoupli 
'r may be in the order of one microampere: 
if the sun’s rays were received with ever 
a fraction of normal fair-weather intensity 
se reel IS over the detecting cylinder wouh 
he required. 'I'he reading of the meter, a.*- 
.stated above, i.s taken at its maximum; and 
no arbitrary figure for this value i.s retpiired. 
When the greate.st intensity* of radiation \y 
found, the observer brings the horizon line 
or bubble, to the cro.ss hairs of his field o1 
vision (h'ig. ^IH); and the reading i.s ther; 
takiai from the si^ale beneath the in.strument 

It will be observed that the cylinder ol 
the sextant illustrated is adjustetl to a higli 
angle, for the sun’s po.sition. For different 
latitude.s, this elevation may be altered by 
means of another vernier scale, for the great- 
<‘.st convenience in oh.servation. 

Mr. MacNeil, who i.s an architect by pro- 
fe.ssion, has been working on this device for 
.several years. Having overcome the funda- 
(Cnntiimed on patfe (i9(>) 



found by the bubble of the spirit lex'el at If\. 
The mirrors are siTeered only partially. 
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The *X- 32 ** Ultradyne f)ll-Wave Receiver 

A highly-sensitive receiver embodying the latest devices of the 

radio technician 


F or sonic time tlicrc lias been a dc*- 
IIland for a sensitive supcrlietermhiie 
capable of tunlnp: in the shorter 
wavelengtlis, in addition to the usual 
broaileast assijriuneiits. 1*0 meet this situa¬ 
tion the well-known 'U'ltradyne” reeeiver, 
coiieeived in its orijrinal form by Robert 1**.. 
Laeault, has been redesi|rne<k In the im¬ 
proved desijrn, the jiriiieiples of exeejitional 
sensitivity, selectivity, quality, volume, good 
ajipearanee, kit constrnetion, ease of con¬ 
struction and operation, and low cost, which 
were embodied in the earlier I’ltratlyne 
models, have been retained by the design¬ 
ers of the "Model l*ltradyne. 

It was desired to have an "All-A.C/' set 
design capable of covering the wide tuning 
baml from about 15 to 550 meters* The 
necessity of elianging jdug-in coils was rec¬ 
ognized; since maximum sensitivity at all 
wavelengths is desired, ami a switching sys¬ 
tem wouUl constitute a source of iimlesired 
loss. The ]>roblem filially was s<»lved, in 
a most satisfactory manner, by de.signing 
the R.F. coils to jibig into tlieir respective 
sockets tliroiigh hoh‘S provided in tlie toj> 
cd’ the shielding, as shown in I'ig. A. 

IVrhajKs the most important contribution 
to the success f>f the d(*sigii of tlie "Model 
1.-32" is tlie dynatron oscillator (V2, Fig. 
1). ’riiis feature eliminatial intcrlo«‘king of 
controls on the higli fre<jueneies, and critical 
tuning. (Information on this tyj>e of oscil¬ 
lator a])]>eared in the February and March, 
RKll, issues of UADlO-CRAfT.) 


By H. J. COX* 

Anyone who has experimented with re¬ 
ceivers ojieratiiig over the witle range of 15 
to .'550 meters will recall the dillieiilty of 
timing at .short wavelengths when the tuning 
4*ondenser has a high capacity; and, on the 
other hand, the large numher of coils needed 
to cover the longer wavelengths when the 
condenser has the low capacity .so desirable 
for .satisfactory tuning at the shorter wjive- 
lengtlis. 

Double Tuning System 

Ry coiiqiaring the sehematie circuit. Fig. 
1, and th<‘ illustration of the placement of 
the juirts. Fig. 11, the solution here obtained 
will become aj>j)arent from a few wortls. 
When using the "broadea.st-hand" set of 
phig-in eoil.s, the small 5d-nimf. variable con- 
den.ser (Cl in Fig. 1, which is controlled 
by the knob shown at the lower right of 
the front jmnel. Fig. A), is connected in 
shunt to the 25()-mmf. main tuning eon- 
den.ser (( 2 in Fig. Z and Fig. R) and acts 
as a "trimiiier" to eoiuj)ensate variations in 
the circuit. Ami, the largi* (25(Vmmf.) and 
.small (50-mmf.) sections of the two-.section 
oscillator tuning condenser (C3-C1, resj)ec- 
tively, in Fig. 11) are connected in paral¬ 
lel. Thus, the single-4‘ontrol "equacyele” 
\ariable conden.sers C'2, C*3, C+, turning 
through an are of 270 degrec.s, in conjunc¬ 
tion with the correct .set of plug-in coils, 
lover the waveband from 2<M) to 5.50 metcr.s. 

When using the other four .sets of jdug- 
in inductances, the circuits of two of the 


variable condensers are automatically 
ojieneil; this is made clear by reference to 
Fig. 2, which .shows the circuit-closing jum- 
jiers on the two "broadcast-hand" coils. 
'File ojH'ration then is .somewhat ilifferent; 
the little "trimmer" CiUidenser, Cl, becomes 
the "antenna tuning" coiulcn.ser; and 
the .small section of C3-C*l*, is the only tuning 
capacity in shunt to 1.3. Condensers C2, 



Fig. A 

Completed chaxsis of the there arc 

five sets of plufj-iu coils, ;<‘/nV/i are inserted 
through the holes in the top of the shield. 

all rotate under control of the main 
dial, but only C4. is (*rtt*ctive. Consequently, 
at the .short**r wavelengths, dial (by the 
main timing dial and the "trimmer" knob) 
operation has been .selected to obtain maxl- 
nuun .scTisitivit) ; while the choice of tuning 
capacity "spr(‘ad.s" the .shorter-wave tuning 
band.s. (At the jtrc.scnt time there is no 
provision for introducing (‘ircuit o.s<‘ilhition, 
to enable CW. stations to be tunc<l in.) 

Another fciu‘e to Im* [iurdle<l was the "in¬ 
termediate frcqucn(*y" or, as we like to call 
it, the "I.F.it was foiiiul, that with a 
sufliciently .selective antenna f*in‘uit to meet 
j>rcseiit-day broadcast coiidituui.s, an I.F. of 
21-5 k(‘. resulted in minimizing trouble due 
to double-beat tuning. (Please do not call 
this ertcct "double hariiKuiic.s"; that's some¬ 
thing cut in ly dirtVn‘nt.) 

Novel Heterodyning System 
Next to arise was the <]iiestion of mixing 
the signal and oscillator frequencies to ob¬ 
tain this I.F., 4»r difference fre{|iH‘ncy. And 
here we write a new page in the history 
of superheterodyne reeeiver.s. .\fter consid¬ 
eration of tlie relative merits and demerits 
of all the aee(*pted systcMiis of coupling, a 
circuit lias been evohei! wherein the signal 
and o.sc‘illator circuits are i.sol a ted in nearly 
every sen.se of the word! Clu^eking over the 
.selieinatie circuit, it will be noted that every 
portion of tin* o.S(*illator« \’2, returns directly 
to ground—except the filaiucnt.s, .screen-grid 
and j'lhitc. Ami, by <*hecklng furtlier, we 
lind that resistance-capacity lilters prevent 
R.F. energy from backing uj)ward and into 
the other tubes in the set. As a matter of 
ex))eriinent, the use of an imiependent ".\" 
.suj)ply has provetl that no eouj)ling exi.sts 
via the "A" leads. Kxeept for the two holes 



Fig. B 

The ’:eith shielding remozrd to slune positions of parts; the insulating strip ot the can 

tit the right increases sensith'ity. In this model, the local S‘:v 2 is included, but it is omitted if 
location docs mg reguirc it. Complete constructional prints arc available^ 

* Chief engineer, Trnnl Radio Co, 
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Fi«. 1 

In the "£.-32" Z^ltradync, £.6 is the 2,2S0-ohm field of a dynamic reproducer: /?18 compensates for differences in the resistances of fields. The 
*‘locar su'itch 6'«'2 is required, in congested localities only, because of the receiver's high sensitivity. An .00015-m/. trimmer shunts CJ. 


tlirniigh which the ]»lug-in coils are nianipii- 
latcil, there is no coupling between the sig¬ 
nal-frequency inductance 1.1-L2, and the 
oscillator-frequency inductance 1.3; an alum* 
iniun wall separates the shield can into two 
coiapart!nents and thus isolates these coils. 
A clue to the coupling means may be found 
in the remark that insulating the aluminum 
partition from one side of the can will iiu- 
])rove the sensitivity of the receiver. This 
insulating strip, whh’h may be of any con¬ 
venient material, is shown in Fig. M. (We 
will leave it to the readers of Haiuo-Cra^t 
to suggest just /ioic* the l.F. is obtained; the 
starting point being tliat the operation Is 
perfectly satisfactory.) 

The sensitivity of the ‘M.-32” may be con* 
sidered with reference only to the input of 
the l.F. anipliricr. Laboratory tests indi¬ 
cate this figure to be Vi~“*i^’**ovolt—for the 
standard output Vfdume. Most of this sen¬ 
sitivity is due to the use of tuned l.F. tran.s- 
formers. 

Design of the I* F. Amplifier 

These are shown in the schematic circuit 
as Tl, T2, T3. Each coil is honeycomb 
wound, tlic primary being spaced 1 inch 
from the secondary. Tlie primary is the 
lower coil, U/, inches from the aluminum 
base on which is mounted a twt>-section trim¬ 
mer wndenscr of 70 mmf. size. (These trim¬ 
mers arc ad justed from the underside of the 
chassis.) To obtain satisfactory results, 
each l.F. coil must he held to close toler¬ 
ance limits; and the manufactured units, lab¬ 
oratory tested and rated, meet these speci¬ 
fications. Each l.F. transformer is enclosed 
in an aluminum shield can, 4>/;> inches high 
and 3i/;j inches in diameter. The mutual 
coupling between each primary and secon¬ 
dary determines the selectivity of the l.F. 
amplifier; which will have a “flat top” char- 
acteristie without the need for staggering 
the resonance points of each circuit with 
consecpient loss of .sensitivity. 

It is quite a trick to liandle the tremen¬ 
dous gain of an amplifier .sy.stem having a 
sensitivity of i^-mierovolt. An adequate 
number of by-pa.ss conden.sers, eorrei't ))laee- 
inent of parts, short h*ads, .sufficient .shield¬ 
ing, and careful .selection of circuit and parts 
Cpiistants, have harnessed this power. 


Excellent Audio Channel 

Fidelity in reproduction is due, in part, 
to the use of a resistance-cajiacity coupling 
hot ween the screen-grid juiwer second-tle- 
tector \’5 and the first A.F. amplifier tube 
^'6. “Parallel-plate feed,” between V6 and 
the powder tuhe.s, is another factor. 

Contrary to the ideas of some .set build¬ 
ers, the power transformer iloes not intro¬ 
duce 1mm by inductive coupling into the 
circuits of Vl or V2. (The particular 
jiower transformer selected is largely re¬ 
sponsible for tln.s.) Ill fact, the hum level 
is below audibility at a .short fl{.stance from 
the reproducer. This condition holds for the 
entire wavchand. The eonstriietor will find 
that sliort-wave stations will come in with 
the .same quietne.ss apparent on the longer 
waves. 

The tray or cha.ssis of No. 14 gauge alum¬ 
inum measures x IHi/^ x 31/^, inches 

high. The overall height of the assembly Is 
81/2 inelu-s. 

Each screen-grid tube has its individual 
nlumimim .shield can; except for tlie oscil¬ 
lator, which is in the same compartment as 
o.seillator inductance 1A 

Tlie 2,250-ohm f‘eld of the dynamic rcjiro- 
dueer is u.sed as one of the chokes Lfl in 
the filter system of the power pack; resistor 
U18 may have the correct value to com¬ 
pensate for variations in resi.stance of the 
field coil. The output push-pull trans¬ 
former, T5, is enca.scd witli the reproducer. 

Itesistor U1 ordinarily is not needed; al¬ 
though at the .shortest wavelengths it may 
not he po.ssihle to obtain dynatron circuit 
o.scillation without it. Uesistor U2 is not 
used in the latest models. 

Detailj of Construction 

“Variable mu” tuhe.s (de.scribcd in the 
preceding issue of UAiuo-Cii.\rr) may be 
used as l.F. amplifiers in the L-32 IMtra- 
dyne. This is recommended only in the near 
liroximity of a powerful .station; since the 
.sen.sitivity suffers .somewhat. Only the Ma- 
je.stic *.5rs have .so far liecn tried hv the 
writer. No circuit changes need lie made; 
merely plug the *5r.s into tiie po.sitions for 
\'3 and V4. 

Swit(‘h Sw2, in the newer sct.s, is con¬ 
nected as shown in Fig. 1; the antenna post 


muH he wired first to the switch contact 
and then to LI. This system of connecting 
the local-distance switch has been found 
most effective. 

The volume control 1127 must be insulated 
from the chassis; this potentiometer is con¬ 
trolled by the left knob. 

Itedueing the plate potential of the dyna¬ 
tron oscillator to 25 volts has improved the 
operation; the .screen-grid then has a poten¬ 
tial of 85 volts. 

A trimmer of .00015-nif. capacity (not 
showTi) shunts C3 for better tracking. It 
seldom will require adpi.stnient, and is ir 
use only on the upper liroadeast hand. 

The volume control It 17 is a potentiometer 
of the tape red-resist a nee type. The shaft of 
this unit carries the off-on .switch. Choki 
L5 is a 15-henry unit. Conden.sers C14 
C15, C16, Cl7 are electrolytic units of tlu 
dry type, and are mounted in a horizontal 
position on the under side of the eluussis. 

Although it is not likely that many ex¬ 
perimenters will lie able accurately to dupli* 
eate the coils required for tlie “Model L-32** 
I'ltradync, some of the details of their de¬ 
sign may he of interest. The primaries and 
secondaries of tlie l.F. transformers Tl 
'1*2 and T3 are made by winiling narrow 
honeycomb coils, each con.sisting of approxi¬ 
mately 500 turns of No. 32 O.S.C. wire 
{Continued on putje 089) 



Fig. 2 

Detail of anfenna con pier at A and its socket 
connections at B; osciUaior coil at C and its 
socket at £?. 





































































































































































668 


RADIO-CRAFT 


May, 1931 


The “SWS-9** Short-Wave Superheterodyne 

A single, shielded, plug-in unit is easily exchanged to shift the 
waveband on this A.C. single-control receiver of high sensitivity. 

The range can he extended up to 550 meters. 


By JOSEPH I. HELLER, E.E* 


A bout fipht months ajro, it was <lc- 
to start r<“st‘ar«‘li work on a 
k now short-wavt* kit sot whirh, wlirn 
tinished, would havr tin* t‘»Mtnros con- 
;idtT«‘d most (K‘sirahlr in a inodcnii rfoinvrr: 
ind, alstt, that <‘«‘rtai!i disadvantajros inlirr- 
•nt in tho ordinary run t»f sliort-wavo rc- 
•fivcrs .should he circnmvcntrti in the new 
li'sijrn. 

Amon^ tlie features dc'sired in tin* new 
set w'cvv font ml non-4‘riti(‘al frtnn every 
standpoint; ('t»ils width etnild he inter- 
.•hanjri'il with rm mort* trotrhle than phijr^-diijr 
in a pair of plumes; md more than one 
pln|r-in e(»il for eaeh wnvehand, a v<»lnme 
;*ontrol; and ontjint eipiivahait, in both ttme 
and vtdume, to that <»f expensive hroadeast 
sets. 'The sensitivity slunild lie above that 
of other sh«>rt-wav<‘ sets, seleetixity .siitfi- 
eieiit ti» emiiplct«*ly eliminate any ehaiiee 
of interfereme, the frain at all fre<|ueneies 
snhstantially the same; and the reeei\er 
must tune both short-wave hroatleast ami 
W. stations with eipial faeility and etti- 
eieney. Om* reipiirement, pr4»hahly more 
important than any «if the otluo’s, was that 
the reeeiver must operate* entirely from the 
\,C. line: and that tin* eom|>onents neees- 
sary for this must he built on the same 
<‘hassis as the reeeivtT, and intnahice abso¬ 
lutely no hum. 

Simplification of All Controls 
'J*he disadvantafres, of tin* ortlinary set, 
to lu* ov<*re4mM‘ are as f<»llows; ahMMiee tif 
vtdume control: extremely I’ritieal and knife- 
ed^etl regeneration eontnd; a n’^nauMation 
4‘ontrol whost‘ scdtiiijj varies with every fre- 
ijnemw; plup-in <'oils that rnaki* iH‘eessary 
a majtir iipioatitm in tJian^in^^: low output; 
and, in most <’as«‘s, tw<i di.-il controls, 'This 
artieh‘ is intended to <'o\<‘r eaeh )M>int in 
tlK‘ desifrn and etnistrnetitm tif the ‘'SWS-P 
set"; and tlu‘rehy t«> enable any experi¬ 
menter both t4» see the worth and desira¬ 


bility of the ideas ineorjxM’ated, and tD con¬ 
st rm‘t this reeeivi-r with a minimum ex- 
p<'uditnre of tiuu* and effort. 

Let us take tlu' features d<‘sir<‘d anti sli(»w 
Imw it was jmssihle t«i evtilve a rather ruiifrh 
itlea of the linished set, by merely making 
sure that all of the desiraliilities were in¬ 
elm led in the design. 

First, we ha\e ut»n-eritical control. As 


iiumetliately comes to mind; and so it was 
tieeided the rtMriver must he a supcrheteni- 
dyne and thus free fnmi critical regenera- 
tRui S(‘ttings, '1‘his circuit, to«>, has <»ther 
advantages. 

'l‘he prohlem of the plug-in c<»ils was a 
hard nut to craek. It was early decided 
that they would have t<» h<‘ operated fnnn 
the front of the set, making it unnecessary 



iiiiiiiiiJiiiuitiiiiiiiiiiiiintiifTnMrniMDiMMii 


Fig. A 

7« this front lictv of the 
**5n‘,S*-9," the smgU plug¬ 
in inductance L\ is seen 
in its shield. This unit 
contains both oscillator 
and antenna coils, the de¬ 
tails of which are shtnvn 
o» Titj. 4. The power 
pack, at the left, rear, oi- 
traduces jjo perceptible 
hum. This set tunes with 
superb ease. 


anyone kimws wlni has ever tuned a sh<»rt- 
wa\e reeeivtT, tlu- reg4*neration contr<»l is 
probably tin* most temperamental a<ljnst- 
im-nt ever eornuixecl for use in any set, 
whether hroadeast «»r .short wave. 'rin* 
most s«‘nsitiN't‘ ]>orlion of the deti'ct^ir's 
eharactt*ristie is at such an exlr**mely eriti<*al 
point that, by tin* tiiiu* a station has heen 
sullieieiitly well tuned in t«» he amlihle, 
most id* the j»Ieasiire has heen eliminate<l 
fr«»m the jiroecaMling. 

Tlu* answer to this ]>rohleni is to ineor- 
p<»rate tin* regeneration 4*4tntrol in sinh a 
eirenit that it will h«* isolat***! fi’t>m the 
freijuem*it*s heing ree4*ivt*d; hy s<i d<»ing, it 
may Im* ad]nst4‘<l at the |^oial of greatest 
si-nsitivity, 'The superheterodyne principle 


to lift or remove any et»vers <»r to search 
around in the dark for stiekets. Only one 
(*oiI must he used. Since the di'sign was 
a sU]>erhetero<lyne, and ahsolntely no haml- 
eapaeity efleet frtnn the coil was permis- 
sihle, it heeame necessary to do two things: 
first, to put both oscillator an<l det4*<‘t«ir tun¬ 
ing induetam*4‘S in the same unit; and, 
see«uid, this unit had t«) he j^erfeetly shiehled. 
It will he seen, later, hoNV m*atly and effec¬ 
tively this last item was arranged. 

Most mamifaetnrers of short-wave re- 
e<*iver kits, ft»r s«»m<* strange rc*as4»n, have 
repeatedly m*gleeted to include v<»lume e«»n- 
trols, making it m’<*essary either t«» detune 
the set, t»r lower the regeneration eontnil 
(the latter expetlient being inip(»ssilile when 



S'ehcmatic circuit of the *'.Sn‘V-9’‘ super-, the ‘volume contr,tl is potentit>metcr 7?8. in the first audio input. R9 is a regeneration control 

fur the second detector, J he oscillator condenser Cl and antenna tuning condenser C3 arc ganged. 


Chief Engineer, 11‘iri‘lcss Egeri Engineering, 
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Strcificatioiis of I.F, transformers^ f« the fol- 
hiuun(f order: W, 1.2: It. L2: C. LA — second- 
detector, zvitli feed-back coil having terminals 
5 and 6 . 

rnrivinji: C\V signals. TluTffore, a vol- 
IIIlie* control was includi'd in tlie (icsi|rn. 

In order to make the output eijiial to 
that of the ortlinary liroadcast set, it was 
decided that two type 'Va tubes should be 
used in push-pull, preeetled by a single *27 
first A,K. amplifier. i\s a result, it was 
later found, after the (‘onstructimi and ad¬ 
justments had been made, short-wave broad¬ 
cast stations pauTally came in with the 
same tone and volume as programs on the 
ordinary well-lmilt bri>a(least receiver. 'i‘liis 
made possible, for the first tinu‘, the actual 
enjoyment of the program for its musical 
and entmtaimnent value, in addition to the 
thrill of luNiring a distant station. 

When correctly n.sed, the superheterodyne 
(‘ii‘cuit is eapahl(‘ of exce]>tional se*nsitivity 
and .s(‘leetivity, A major factor in obtain¬ 
ing both the.se eff(*cts is the n.sc of the tuned 
air-('or(‘ I.K. transformers 1/2, L»{, Lt shown 
in l‘ig, 1. 

Since very little amplili<‘ation is nccc.ssary 
at the frecpieiuw being reet‘ivt‘d (merely 
enough energy laang reipiired to heat witli 
the o.scilhitor), the gain is the .same for 
all signal frcajuencie.s, 

'rhe n'generation control take.'? care of 
(’W, ICW, and voii'e leccjition. Wlicn (‘on- 
sidering the jirohhan of Imin resulting from 
ojieration, it was belii*v(‘d that, if a 
pertV(‘tIy-shiclded su])ply smirce were placed 
pi'operly, there would l»e no pii'kup of the 
bum. After (piite a hit of cxpiu'iinenting, 
this r(‘snlt was obtained; and here is a re- 
ceiNcr with Jihsohitcly no hum, although the 
power-supply apparatus is mounted di- 
.*ectly on the same chassis with the receiver 
|>rop(‘r. 

After listing the desirable luiints, and 
tlu ir jireliminary solution, complete .specifi¬ 
cations will be given for Iniilding the short- 
\v:\\ v A.(‘.-operated siijunluderodyne rc^ceiver 
which looks like a broadcast .set, tunes like 
a liroadcast set and sounds like a broadcast 
set. 

Assembly of the Receiver 
r.et us begin with the eliassis, which con¬ 
sists of an iiivert(*d tray iiic^asiiring 10 x 
‘20 X *2 iiiclms; it is made of .’J/d*2-inch alu¬ 
minum, bent over on all ('dg(*.s. 

In the spceifications which follow, both 


in the figuri*s and in the text, dimensions 
for holes for audio transformers and (‘hokes 
are not iiicludial; since it is felt that most 
constructors will pref<*r to u.se their own 
transforiiiiTs. 'rhe placTaiient of the trans- 
formiu’.s, in the factory nioiU*!, however, is 
shown in the photograph reproduced here. 

'rile .si I i (‘Id (‘an for the o.sc ilia tor and fir.st 
(l(‘t(‘ctor tubes and tuning eonden.sers is 
made of l/lO-iii, ainmimnn and inea.sures 
X 5 l/.j X 8 '.. in(‘hes; it is provided 
with a cover, 

'riie .shield (‘an for the indii(‘tanccs of the 
o.scilhitor and fir.st detector circuits is made 
of r2-onfi(e copper and m(‘a.sure.s *2 x 3 7/l(> 
X 'ly.j in(‘hes deep; into its r(‘etangular np(‘n- 
ing fits a liak(‘lite [ilate *2 x H 7/l(> x \\- 
inch thick, which is drilhal for five Genera! 
Radio pin-plugs (four of thc.se being spa(‘C(l 
!)/l(»-iu., and the last oiu‘, to ‘‘iiol arize** 
the eon.struction, 1 in.). 

Since both o.s(‘illator and detector coils 

arc wound pii the same tube forms, the 



Details of 1.4; the tickler xvxnding, 5-6. does 
not appear on coils L2 and L2, The grid lead 
is shielded. 


coupling hetw(‘en tluau is rather high. It 
i.s tluuefore n(*ci‘.s.sary to u.se a high inter- 
m(*diate freipieney (l(i(M) kc.) in order to 
prevent th(‘ (let(‘ctor from being blocked 
by the oscillator. 

Th(‘ sp(*cifications for the l.K. coils are 
giv(‘n in Kig. *2; note that no two are alike. 
<‘are should he taken to wind exactly the 
spc('ifi(*(l miiub(‘r of tiiins in exactly tlu^ 
manner illustrated. It is not believed that 
any undue trouble will be expcrieiuvd in 
the (’onstruction of these items; although, 
if you can buy them r(*ady-niad(*, this i.s 
pr(‘ferable. 

A (hdail illustration of one of the l.h*. 
iii(hietanc(‘.s, I A, .s(‘rvc.s to illustrate the gen- 
(ual (‘onstnudiori of all three 1.1*. tran.s- 
former.s. (Kig, »1), 

It will he noti(‘ed al.so that the filt(‘ring 
system for (‘ach .stage is included in all 
hut the first radio-f.r(*(|U(‘ncy coil. Screen- 
grid tub(‘s are u.scd for both first and sec¬ 
ond detectors. In l'*ig. 1- are given the 
specifications for the three plug-in coils; 
•thc.se .should be made with extreme care, 
since u]ion them d(*pend.s to a great (‘xtent 
the freipumcy (‘overage po.ssiblc with this 
type of set. In the regular factory model. 


the shields for these coils arc made of 1*2- 
ounee copper, suitably bent and .seamed, 
and heavily coated with crystalline lae(|ucr. 

'Flic top (over-all) cover is made of steel, 
.(W(»-ineh thick; it measiirc.s, inside, x 

inch(‘S long (added to whi(‘h is 
a mounting flange ^/^-iiich wide). Ilol(‘.s 
are drilli'd in one end for the ant(‘nna and 
ground binding posts. U is heavily covered 
with bla(‘k crystalline laiaiuer; dull blai‘k 
lacipier is u.scd on the inside of the ovi'r- 
all .shi(‘ld, which is bent to shape. AH wir¬ 
ing should be made as direct as pos.sible. 

Adjustment and Operation 

Xow a few words as to the adjustment 
of the receiver; turn all the i.K. adjusting 
eonden.sers (which (*an be reached through 
the top of the i.K. transformer cans) all 
the way down. Rut the tubes into their re¬ 
spective .so(‘k(‘ts. If everything has been 
wired correctly, it will be found that, on 
placing the hand on the fir.st I.K, .screen- 
grid tube and bringing the volume and rc- 
giMicration controls on, loud “.stati(‘*’ will he 
heard; it may be that a regular long-wave 
broadcast station will al.so be h(‘ard, 'rurn 
all the intermediate conden.ser.s out, about 
half a turn each, and plug in the largest 
coil. On tuning the main controls over 
th(‘ir (‘litire range*, a point where a station 
i.s heard rather weakly will probably hi* 
reaclu‘d. With the .station turn'd to tlu* 
loudest jios.sible voluiiu*, adjust all the in¬ 
termediate (‘ondeusers with a hak(‘lite serew- 
driv(‘r until tlu* station is as loud as you 
can get it. (Do not have the r(*g(*ncration 
control all the way on; but leave It at 
some jMiiut below o.scillation.) 'rune very 
can'fnlly, as the hiternu'diatc* tunes sharply. 
If you have had any (‘xperience in tuning 
such n'ceivcr.s, you will find that you will 
be able to make a rather good job of lining 
up the iiitcniK'diates, by mendy adju.sting 
for the .static level. 

The adjustment of the regeneration con¬ 
trol .should he left at some point wliiih gives 
luaxinium respon.se for one .station; and 
(Continued on jHttje f)91) 



Winding data for the short-xvave oscillator and 
arst‘detector inductances, that arc combined in 
one shicldcfi coil unit, L ); this plugs into a 
front‘of-panel receptacle, as shoxvn in Fig, A, 
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Operating a "Radiola 28** with Two-UoitTubes 

Slight alterations are necessary to convert these favorite old supers^ 
to use modern tubes, and give improved output, inexpensively 

By F. L. SPRAYBERRY 


T he of ojioratinjr tiie 

ul(U*r series of itadioia snperlietcro- 
tlynrs witli t\v<)-voit tiilies lias licen 
ilohatcd aiiHnig radio men for some 
time. It was contended that the imitiial 
et)iiduetance of the ’BO ami *Bl type tubes 
is so hipli that it would he impossible to 
use these tubes, heeause of circuit oscilla¬ 
tion and distorted audio out]>iit. The ques¬ 
tion then arose, whether these faults could 
be overcome? With these two retjuireinents 
in mind—the control of oseillatinn and a 
proper output tube—the writer started ex- 
periinentinfr with, first, a Hadiola “28”; 
second, a “25”; and, last, an “AU-812.” 

Imtial Experiments 

Upon examining the battery cable of the 
“28,” it was dccidetl to remove some of 
the leads (intended for six dry-cells in series- 
parallel) ; retaining only \\\o leads for the 
filament circuit operating from a <>-vnlt stor¬ 
age “A” battery. 


Seven of the new 'BO tyjie general pur- 
]>ose 2-volt tubes and a type *B1 2-volt power 
tulx^ were inserted in the sockets after 
proper connections to the batteries. Al¬ 
though only the loop was used as a pickup, 
tremendous volume was obtained. Of eoiirse, 
the power tube became overloatlctl; and it 
(‘ould not be tletermined whether the greater 
]>art of the distorthm was due to oscilla¬ 
tion of the intermediate amplifier or to the 
power tube's overloading. 

It was clear that a jiower tube of greater 
capacity must be used. Upon examination 
of tube eharaeteristies, it was found that, 
with a plate potential of 1B5 volts, a single 
*71A or two ’B2’s would give the greatest 
output; a *71A gives B70 undistorted milli¬ 
watts and two Bl’s BOO undistorted milli¬ 
watts. A '71A was first tried, and most of 
the di.stortion disappeared; however, there 
were traces of o.seillation when the volume 
control was advanced. 

This i>re.sented a real jiroblem though, of 


ctuirse, it could be overcome in several wa\s 
by the u.sc of laboratory equipment. But 
it was realiml that, whatever was d<»ne mu.st 
lie simple, if thou.sands of owners of **28’s” 
who have not proper equipment are to be 
enabled to make the adjustment with little 
t rouble. 

Suppressing Circuit Oscillation 

It was finally decided to use a series re¬ 
sistor, or grid suppressor (Kl, Fig. 1) in 
the grid circuit of one of the intermediate 
tube.s. This was done, and with gratifying 
results. .After reconnecting the set, it was 
found that, with both volume control and 
filament control rheostats turned on full, 
there was not even a trace of oscillation. 
Next, it was decided to try two ’Bl-type 
tidies in the output stage, connecting them 
in parallel; (grid to grid, plate to plate, and 
filament to filament); in order to obviate 
extra wiring, a l.ynch “I'ubadapta” was 
ii.scd. No reduction in the outjnit was no¬ 
ticed (in fact, none was expected); for 
the two ’Bis give approximately the .same 
output as one '71. providing the .same 
jilate voltage is u.scd. 

'file exact proceilure for changing the 
Uailiola “28” will now be given; these in¬ 
structions should be followe<l as closely as 
piKSsible- especially if the constructor has 
not luul previous experience with these re- 
(‘eivers. 

'I'he i^luLS.sis of the “28” is first freed 
from the cabinet, by removing four large 
nuts from the under side of the eabiiud 
housing the I'hassi.s. 'Fbe-Si* ar<‘ betw<‘en the 
battery compartment and the chassis cahi- 
ni‘t; they are not the nuts which hold the 
chassis cabinet to the battery compartment. 

UiMiiove the four screws and pull the 
eha.ssis forward; then take a small screw¬ 
driver and loosen the chimp which hold 
the battery cable to the cabinet, l.oosen 
the two long screws flint hold two fixed eon- 
den.sers to the cabinet; then lift up the 
clamp and pull tjic battery cable up through 
the large hole in the cabinet. The eha.ssis 
and battery (‘able, with its atta(‘lu‘d h\}>a.s.s 
eonden.ser.s, <‘an now he lifl(‘d free of the 
cabinet. 

Uiiiiove the woodem slanting pan(‘l by 
uns(‘rewing four wood-sc‘rews at tin* right 
end, and three at tin* left, iindcrni'ath the 
frame. The paiu'l (‘an now he lift(‘d off the 
chassis; its removal will give plenty of 
room to work. 

*rhe next thing to do is to .straighten out 
tiu* battery (‘able; the first .step being to 
(‘lit off all “A-f-” or positixe hs'ids (‘X(‘(‘pt 
the yellow-with-n*(l-tracer; and remove all 
“A—” negative leads (‘xeept the black-with- 
y(‘llow-traeer. Nt‘xt, cut apart all l(‘a(l.s 
that are fa.stened tog(‘thcr; .so that you have 
a maroon, a red-and-maroon, a r(*d, a blaek- 
with red-tracer, and a gr(‘en wire marked 
“('-f-.” Cut this gr(‘en lead off short, and 
tajie it up. 

B*he (‘able will now be as follows; yellow- 



Sthematic circuit of the *^Radiola (sec also pape shouitip needed chanpes. ,4 '*Type 

934’* Connectorald tnuv be used externally, instead of opening the catacomb to introduce /?l. 
The numbers of the "a'/ojAfr" connections, 1-19, dft- stamped on the under side of the bakeUte panel. 
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WOOD BLOCKS 


FU. 2 

To remove the assemNy from the catacomb. 

this is ptaced nt hot water until the wax is 
sufficiently softened {not melted). 

vith-rod-triirer, “A + l^—C*+'’; M;u‘k-\vith- 
\fllow-trac<T, “A—jrrorii-JiiuUhlafk, “C— 
if/'; }ila(*k-\vith-bliif-trji(Tr» power tul)C 
maroon, rod-and-maroon, 

+ red, blaek-witli-red- 

t rarer, ” eonneetion for fixed eondens- 
ers attaehed to battery ealik*. ('Hie tech- 
nieiaii may prefer to kee]» the orijrinal Ra- 
#1iola battery ealde iiitaet, substituting there¬ 
for a standard 7- or 8-eonduetor cable.— 

Removinf^ Catacomb 

Now remove the eataeomb cover, by tak- 
in/r out two maeliine-serews at eneli end and 
three on each side. With 4i pimeb, knock 
out tlie leaden seals at each end; the eata- 
eoinb cover can now be removed, revealin»f 
a bakclite panel (P, Ki^. 3). Pull cata- 
eomh unit over tt»wards the ri’ar so that it 
is njiside down. 

Remove the liattery ealde*s eonneeting 
strip, to p*t it out of your way; this is 
done by looseniiifr the sert'ws holding it to 
the terminal strip, 'riiere are seven of these 
screws: three at the left end, three at about 
the center, ami one at the extreme ri^ht. 

Next, turn the eatai-onib unit over, set 
it in place, and nnsobler the nineteen wires 
(eallet! “wliiskers,”) eomieetinj; tlie eata¬ 
eomb to the terminal strip. 

'Pbere are twenty-three eoniu'ctin^ lujrs on 
the terminal strip, to wtiieh the 18 whiskers 
from the eataeomb eoniu’et as numbered, 
respectively, in Kijr. 1. rhese leads are held 
in place on the catai’omb by means of holes 
throii^li the bakclite panel; do not remove 
them from the holes. If they an* ke|>t in 
that onler, there will not be any ditVieidty 
in ^rettinj? tliein resoldered properly. 

Remove the 3-bus tilament eonneetinjr 
strip, by loosen in jr the 18 boldinjr screws. 

'Ihe next is the most ditlieult; the cata¬ 
comb unit innst be removed from its con¬ 
tainer. 'fliis is done by plaeinjr it in a ]>an 
of lioilinjr watiT for about live minutes. 
Do not allow the water to cover the unit 
more than half-wriy (See Pijr. ii.) Watch 
it <‘arefully and do not allow it to stay in 
the water loiifrer than is necessary. After 
it has be<-n in the water alMuit two or three 
minutes, insert a serewilriver under the 
bakclite pamd and lift upward; if the unit 
slips, try the other end the same way. If 
both ends slip upward, have someone hold 
the eataeomb unit for you (with a cloth 
at each end, to ])roteet the hands) and judl 
upward until the unit is free of the con¬ 
tainer. Turn it over, with the bakclite 
panel down, and let the beeswax harden. 


Then examine the unit; on one side, at 
the rear, you may find a .strij* of insidatinic 
material, about y^-ineh wide, held in jdacc 
by the screws which secure the unit to the 
panel; it is woven under and over these 
screws. Work it loose with a screwdriver, 
ami pull it free of the unit with a small 
pair of ])liers; this will expose thin eojijicr 
strips makiiifr eonneetion to the socket ter- 
minaks. 

Wc arc intere.sted in the two strips mak- 
injr eonlaet to the fourth socket; jiarticu- 
larly the jrrid terminal; the plate terminal 
merely helpiiifr to identify the fourth socket. 
Sixteen of these eojiper strips are exposed; 
we are interested in the 7th from socket 
No. 1, which is the grid terminal of the 
second intermediate tube. Uef(*renee to 
l‘'ig. 1 will allow you to identify it; be sure 
of it before proceeding further. After you 
are certain you have identilied the gri<l ter¬ 
minal of the second intermediate tube, take 



Fin. 5 

Introduce R1 betu-ecn socket ,Vo. 4 and grid 
lead, A‘C5 will usually regnirv no atteniu^n. 
The assrynhly must be handled with great care, 
to break no connections, (Cautioni To avoid 
tn)vry to the eyes, rcmo^'C the whiskers care¬ 
fully^ to pt'et>cnt the solder's spattering.) 

a .small pair of scissors or snips and cut the 
thin copper strij). 

Now cheek, with a continuity meter be¬ 
tween grid of tube and eopp<‘r strip, to 
see if yon are right. If you are right, solder 
two 2-in eh wires to the two jiieees of eo])- 
per .strii>, l,00()-ohm resistor (Rl, 

h’ig. 1) to the two wires eomieeted to the 
copper strips. Re sure the resistor lies 
flat, and insulate it from any imssihility 
of contact with the container when the unit 


is replaced in it. This can be done by wrap¬ 
ping the resistor with in.sulating paper; or 
scraping some of the beeswax from the bot¬ 
tom of the container, heating it and jiour- 
ing over the resistor until this is covered. 

Tone and Volume Control 

A tone control can be used to advantage 
on this receiver; it may be one of the types 
descrilicd in the article, **'rone Controls in 
Comniereial Radio Sets,*' in the January 
and February, 18,‘10 issues of U.\nio-CRAn*. 
The type veeonniieiuled by the writer is 
shown in Fig. 1 of the .lanuary 1830 issue, 
and eonsi.sts of a variable resistor, Rl, con¬ 
nected from the grid of the tube, to “C—” 
the can, or the filament circuit. 

This is easily applied to the ‘‘Radiola 28" 
and it will act not only as a tone control, 
but also as a volume control. 

Since this receiver will, in many eases 
be operated with an external pow*er am¬ 
plifier eomieeted to the first audio-frequency 
jack, it is desirable to connect the tone con¬ 
trol acro.ss the grid circuit of the first audio 
tube. It will be Just as effective here as if 
it were used in the last audio stage; and 
you will find that it does not give that 
pceiiliar •'barref' distortion effect, as do 
so many forui.s of tone control. 

After making connections to the grid cir¬ 
cuit of tube No. 1, by in.scrting the 1,0()0- 
ohm resistor in the grid circuit, solder a 
wire to the grid eonneetion of socket No. 7. 
The terminals of the latter are in the same 
relative position as those of socket No. !•; 
in ease of doubt, you can, of course, check 
between the thin copper strips and the grid 
terminal. 

The wire soldered to the grid terminal 
of .socket No. 7 should be approximately 15 
to Ri inches long; and a hole Just large 
enough to aceommodate it, should be drilled 
in the bakclite panel of the catacomb unit. 
The wire is then drawn up through the 
bakclite panel and pulled tight. 

To complete the tone control, mount a 
va rial lie resistor at a convenient point on 
the panel. 'I'he writer n.sed a 0-50,000 olun 
"(’laroslat" for this purpose; although any 
good grade of resistjinee unit, with a value 
b(*tw(‘en 0 and 500,0(K) ohms, will serve, 
‘fhe other side of the variable re.sistor is 
eomieeted to any convenient point of the 
(Cifnlitnted on imtje (>S8) 


TOP OF BAKCLITE PANEL 
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TUBE FILAMENT A- 
WIRE X ON CATACOMB flN FlG-i) 


NEW LEAD 
X2 TO 

\ . RESISTOR 
> R2 

RE 

I 4 OHMS 

OPTIONAL 
FILAMENT^ 
BALLAST ^ 


A-TO SET 
A4 TO SET 


^ R3 
10 OHMS 


FIG. 4 


G-volt 

STORAGE BATTERY 



'M 


Left, wiring below the aluminum plate, which cotvrs the hakelite panel. The filament lead X ts 
to be taken from post 1/? and lengthened as at A’2. Right, the schematic* circuit for operation 
from a 0-volt storage battery, with 9 tubes. 
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a Home-Made Super for 2-Uo(t Tubes 

By W. E. SMITH 


T he writer liad orifrinnlly in mind to 
adapt the “Itnil-Vour-Own” super 
(deserihed in the N*i)V(‘iidH‘r, 
and Miir(‘h, IJKH, issues of Hadio- 
(‘R.\rr) to the new two-volt tniw‘s, as he 
promised in his last artiele; but, after many 
experiments, he deeided to <lismantle the set 
and rtduiild it. 'riu‘ results thus ohtainett 
have been very jrratifvinjr. 

Ueeeption is liniitetl hy the noi.se level 
onl\, wliieli deptauls upon location. Sta¬ 
tions have been tnneil in from coast to coast, 
inc'hnlinjf twi» in Mexico and one in ('nba. 
In fai‘t, it was possible to fret California 
nearly every nifrht durinfr tin* past winter, 
throufrh the blast of alumt twt‘nty-tive ra¬ 
dio .stations in this vicinity {<htk- Forest, 
ItL, a snhurh of C’/o’co//o); hifrh-]>t»wer sta¬ 
tions like WlAV, KMOX, WIIAS amt \V<H‘ 
are received at midday on tin* loud speaker. 


Rear ranine ment of Components 

T'he schematic circuit (I'ifr. 1) differs 
.somewhat from that shown in the Ntneinher 
i.ssne; after ipiite a few experiments with 
the ^lynatron tf.scillator, it was decided ti» 
iKse an indnctively-eonpled o.scillator of tin* 
usual typ<*, with a 'BO tube. As will he 
.seen from the ba.seboard layout (h'ifr. -)» 
tin* arranfrenu*nt of the receiver has lu*en 
c*han}red t*im.siderably. 'I‘he oscillator coil 
l.ti and tin* modulator (*oil \.'2 arc placed in 
one (*ompartnn*nt shii'ld, x •') x 5 inehe.s, 
one inch apart, with their axes parallel- 
It may be .stated lu*r(* that the de}rri*e of 
conpliiifT has much to do with the loudness 
of signals obtained. With a primary of B-') 
turns, about 2*2'^^ volts on the jdati* of the 
o.scillator is snfticient; t5 volts will iin’rease 
signal strcfigth, but may not bt* desirable. 

The first It.F. tube VI, the antenna ciul 


I.l and its tuning condcn.ser Cl arc con¬ 
tained in one .shiclil, measuring By^ x 8 x t» 
inches: it is (*.s.sential that this stag**, as wt*ll 
as the moihdator stage be well isolati*d, 
if cross-talk is to be avoided, Vl is a 'B2 
type .sereen-gvid tube, with 1B5 vtilts on the 
plate ami on the screen-grid; the lat¬ 

ter elect null* is fi*d through an U.K. choke 
ami hy-pa.ssed tt) gn»und by an .01-mf. cc»n- 
denser. -\ hia.s of B vidts for the control- 
grid is i»btained through the drop in the 
lilann*nt resist im\ if a storage battery is used. 
<)tlK*rwise, biasing batteries are used. 

'flu* modulator V*i is also a 'B*2, with sim¬ 
ilar plate and screen-grid voltages, but a 
coTit rol-grid bias of 4 N olt.s. 

Details of Coils 

'Hu* antenna coil 1,1 has a secondary of 
HMl turns of .\o. Bf> enamelled <*opper wire, 
space-w«mml on a 1% x •J-ioch form, with 
PJ turns of the same wire, at the low-poten¬ 
tial end, for a primary; it is tuned by a 
.tinOBa-mf. variabh* <*4>ndenser. 

The modulator coil 1.2 has a .se(*ondary 
of 1(1.’) turns of till* same wire, space-wound 
also, and tuned by a similar (*apacit\ ; its 
primary is .■)(► turns of No, B.') enamelled, 
imneh-wound, as t*losc to tiie low-jiotential 
I lid id’ the secondary as piKssible without 
touching. A slot f4»r the pur]»osc was made 
with a hat*ksaw and a small file. 

’l‘he intevmediate-fre(jut*ney tran.sftirmers 
and the audit* end remain as de.seribed in 
the pr<*vious artit'les nu'utioned above. The 
second detec’tor \'4 has a .tKM)2.'>-mf. grid 
ct in denser C'8 with a leak U7 of 50,0(M) ohms 
resistance. 'Phe bypass condenser C7 in the 
plate circuit is a .(XH-mf. <*apaeity, ami the 
tickler is .shunted by a B,(M)()-ohiii variable 
resistor UH, of the same value as the volume 
<*ontrol K1 in the ant(*nna t*ireuit. 

'The output tube V(> is a type 'Bl, which 
should feed into a high impedance load, such 
as a magnetic or inductor-dynamic repro¬ 
ducer, It was thought unnecessary to in¬ 
clude a tone control; as the writer believes 
{Continued on poye 893) 



The layout used by Mr. .S'midi; the oscillator coupling is obtained bettveen the dclds of the two 
(oils L2 and L6. The tubes 1'2, 1‘3 and f’7 hazv indh'idual shields, as well as the coils LA and LS, 
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REPAIRING SCREEN-GRID TUBES 
By Frank C. Atkinson 

D ON'T til row* nwiiy a tnlu* if 

tlu‘ c‘i>ntroI-;rri<! tip slumlil pull otT tin* 
top, U*avinjr only tlu* lead sti(‘kinjr up. 
('Ifjiii out the ra]>, and around tin* toji of 
tlie hulli; clean the <*nd of tin* eonttol-^ri<l 
w'ire, and solder to it a short lerifrth of line 


w*ire. 



The loo SOI cd cut of a scrccu'tfitd tube moy 
be bock into t^occ, quite satisiac* 

torily. i'll tU( muioirr slwscn. 


Then, procure from a paint store a small 
atiioitnt of litharjre (yellow oxitle of lead) 
and a small ijuaiitity of ^lyeerine, .Mix a 
small (jnantity of the lithar^rt* into the ;rlyeer- 
iin*, until a stifl‘ piist<* is formed; pa(‘k the 
^rid i‘ap with this, and run the eontrol-^'“ri<l 
lead of the* tidie thron;rh the pasti* and out 
from the small hole in the cap. Press the 
cap down upon the ;rlass, clean away the 
excess )»aste; and allow this (‘eiiient to set 
for tw‘enty-four hours, 'riien clean the cap, 
and solder the cinl of the wire to it; and the 
joh is finished. You will iiinl the tuhe as 
irood and as strong as new*; I havt* used this 
method for soon* time and it has nevi*r faileil 
me. 


GANGING AN OLD SET 
B> E, E, Meeker 

M LI.T1-1)I \1 reci'ivers may hr con¬ 
verted to sin|;le-dial control in the 
manner show‘n. Four hard-rnhh(*r disc.s 
(cut from an old panel) arc turned 1*^ 



Fig. 2 

.■In old, ihrec^ial set may be roinvrtcd to 
sinqie control in tins tnaiiner. The dial is 
then on the center shaft. 


inches in clianieter, with a 15/ni-iiich hole in 
the center, so that tlu*y may he <lri\en 
tightly upon the ^i^-inch shafts of the eon- 
<len.s4*rs. Then two discs are fitted to the 
etmtral condenser's shaft; and f*ach is fast¬ 
ened to a disc, on one of the outside con¬ 
densers, hy a strong** fish liiu*, which w*ill 
|irip the disi*s wlu*n* they ha\e heeii |rroovc*d 
in the centers of their rims. 'I'lie condensers 
may then he aliirneil, hy slipping tlu* belts 
until a ^>^10(1 adjnstnit*nt is obtained. 


AN IMPROVED \ OLU.ME CONTROL 
By Russell L, Woolley 
DTOMOTIN'l** radio r<*(‘eivers have, 
usually, a .'30,(HM)-ohm potent iomet<*r, 
shnntc*d aero.ss the hU ,-volt .section of the 
*'B" snpjdy, to vary the serceii-p-rid voltajre, 
'Phis is a jrood method of volume <*ontrol; 
hut the nst‘fnl ranjre is limited to about half 
tlu* are of the .slitler's nrovement. The re¬ 
sult is that the ehan^'‘e in volume from ’‘soft" 
to ”loud" is very abrupt. 

lliis metliofl of volume control may he 
improved by usin^ a fixe<l i^*sistor of, .say. 



ht.U (j.f tniiintt is sf'rcinl by add in ft another 
, funicnscr. so 7-olntr.e control may lu' made less 
critical ty a series fixed resistor. 

25,00(1 ohms value, connected in series with 
a Variable poti'iitiometer of 25,000 ohms; 
the u.s<‘fnl ran^ri* is thereby sprc’ad over the 
I'litire arc. 

’rhes<* partiinilar values do not, of course, 
hold trm* in < verv ca.sv*; condition.s, such as 
the sensitivity of the rceeivinfr set, the fiehl 
stn*njfth of local station.s. tlu* number of 
s<‘reen-<rri<1 U,I', sta^'^es, and the screen-;rrid 
volta^rt^, determine the value of tlu* potentio- 
meti*r. ’fhe total resistance, however, should 
be 50,(WK> ohms, 

Inasniueh as a volunu* e<»ntrol of this ty]»e 
is shunted dir<*<‘tly across the **U" supply, 
a svv it<*h .should be in eluded, to disconnect 
it from one terminal of the “U" battery 
w*hen it is not beinjr used; for otherwise 
it wastes c'urrcnt. 


KEEPING THE IRON CLEAN 
By Luther C. Welden 
l*',h'PING the soldering? iron clean is 
half the joh of doin^ a soUh*r job; so 
it is a jrood id«*a to keep two handy aeees- 
sories on tlie work bench for this purpose. 




Fif5. 4 


The two accessories shown make it more roa- 
TVJiiViJ^ to do a (food job of soldering. 


I'irst, a small sheet of rather fine-jrradc 
.sandpaper; on whit*h flow a small hit of 
resin or .solder juiste aiul a snial] amount 
Ilf sohh*r- Next, ]>roeure a small round tin 
call aluuit 2po inches in diameter and 2 
ii elies tlei*]>. Take a .strip of canvas 2'^ 
inches wide, or i^-ineli wider tlian the can 
is <leej>. Roll the canvas in a ti^ht roll 
iiiitil it will fit sniijrly into the can, with 
ahniit %-ineli <*xtendin^ above the edj*e; 
*‘fu/./," this ont(*r ed^re. 

When the iron is hot clean the ti|> hy 
nihhin^ on the .sandpapi*r; it will he vv*<*il 
**tinne<r' at tlu* .same time, l»eeau.s<* of tlie 
paste and .sobler on the paper. ’riu*n clean 
off the surplus paste hy pa.ssinjr it over tlu* 
canvas pad, 

.\n iron holder made of a .-^trip of tin 
may he fastened to the can. 


PUNCH AND JIG FOR METAL WORK 
By Eu^Jene Douglass 

E VF.RY set-huilder and ex]>eriinent<*r 
k?i(»ws of the diflieultv t*n(*onntered in 
drillinjjT or eiitthifr hoh*s of lar;re diameter 
(Cnnfimted on pmje (>f)2) 



By means of u set of jigs and t^tnehes of this 
kind, large, clean holes may be /►loic/icrf in 
fairly stout sheet metai 
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The Hows and Whvs of the Push-Pull Circuit 

(PART IV) 

By EDGAR MESSING 


T his iliscussion of the cccentrieities of 
tlu* j)iish-|nill circuit has alrcaily Hevcl- 
n}>c(l tiiat immatchcd tnhcs arc not such a 
hii^ahoo as tix* jiiihlic has lictai led to be¬ 
lieve, The next }>ossihlc cause of unhalanee 
is an uneiiually-tajiped iu|Mit transformer, 
Mefon' p>in^ into this discussion it may 
he iiertinent to know what center tajis arc, 
T'he audio transformer, (whieli the [lower en¬ 
gineer rejrards witli inrmite scorn for its 
tpialities as a transformer) is nsually of 
what is called the ‘'shelP type, illustrated 
in Kijr* 1^1. 'i'he windiiifrs are placed around 
the middle le^r, as shown, with the [irimary 
nearest the core and the secondary rifrlit 
over it. If the secondary is to he center- 
tapped, this taj) is made at the center of 
the windini; as determined hy the number of 
turn.s. 

This means that the second half of the 
secondary, while com[>risinfr one-half of the 
munher of turn.s, will lie longer in total 
feet of wire than the first. It will, there¬ 
fore, have a hi^rlier ohmic resistance. More 
important yet, heeau.se it is fnrtlu^r from 
the jirimary, .some of the primary flux will 
not reach all of the turns; since it is this 
flux which proihices the output Voltaire, the 
second half of the secondary will produce a 
lower Voltaire than its comi>anion half. We, 
therefore, have an unbalanced transformer, 
so far as the voltap's and impedances of 
the secondary lialves are concerned. 

This will mean that one tube will pd a 
fTreater ]>art of the voltap* across the si'C- 
ondary of the in]iut eouplinfr device. Kor 
the sake of convenience, snp[>ose the [losi- 
tiou of the center tap to he such that a-e 
(Kip 1) comiirises more effective turns than 
h-v: and therefore tube \'I has a greater 
potential on its jrriil than tube \'2. A.ssmue 
further that the tubes huvi* the saim* mutual 
conductance, that the oiit)iut transformer 


//t [ 


-Ik- 



PRIMARY 


CORE TYPE 


SECONDARY 



Fig, 13 


Txvo GTfJ of frflMj/ormrr. ihc second more 
common. The outer f*art of <1 xcindtttft uses 
more xvire for the sume numher of turns. 


is correctly center-tapped; and tliat the po¬ 
larities on each fri'id are nepitive on \'l and 
posili\e on \'’J, Since we have a.ssunied 
that the tidies anijilify e(|ually, \'l, hecan.se 
it has the greater voltap‘ on its (rrid, will 
[iroihice the greater voltap* in its plate cir¬ 
cuit; just as in the ease of a higher mutual 
tainduetanee, discussed in the jirevions in¬ 
stallment (March, Midi, Issue, pap' 518), As 
hefori’, it will he found that the effect of 
milialaneed voltap's in tlu* [date circuit is 
very neatly taken care of by the stronp'r 
liihc; which graciously **dcp‘ncrate.s" when 
re* pi i red and .sociably n^frene rates when 
lU'ce.s.sary, The net effect, afrain, is to de¬ 
crease the ffritl voltap* on \'l ami ineri'ase 
it on \'2, 'rims the iiitapudity is apiin over- 
eonic. 'I'lie jm.sh-jinll sta^re has a^rain proven 
it.s('lf; for wr havi* shown that it eompeii- 
.sates automatically for the unctpudly-tapped 
input transformer. 
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Fig, 14 

77ir result of hoh-es of the push- 

full circuit. After n Tvry short time, ni xvhieh 
re- and de-ftencrative actions occur, normalcy 
is reached. 

These last points, eoneeruiufr the relative 
iiidiffcreiu'e of tlic circuit to imniati'hed 
tulles and imetpially-tapped in|iut trans- 
hirmers are inlerestinp in view of the rather 
stroiljrly-vested lielicf that the circuit must 
he either exactly lialaiieed or worthles.s. 
On one ot'casioii, a frnmii of eup:im*er.s was 
gathered to di.seuss the tlc.sign of a puhlie- 
addr*\ss .system when, of ('oiirs**, ]msh-[iull 
was decitU'd upon for at least two stage.s— 
**aiid the tidies um.st l»e exactly matched,” 
said one chap wisely, at which there was a 
sage nodding of heads. If memory is at 
all correct the writer was that ignoramus 
who had to ojii'ii his numth. And it took a 
very .simple .study t<i determine that tidies 
neeil not he matched exactly, if the f/nV/- 
Itittshttf rex tut or iV left nntnjfmsxed. 

Hut, the argument went on, tlii.s very hal- 
aiieing rfVeet, in tending to e(|iiali/,e the out¬ 
put voltages, operates to limit tlu; current 
through the resistor, and the balancing ef¬ 
fect ceases, 'riien, as it begins to stoji, the 
voltages begin to unhalanee again and the 
cycle nmst he repeated, 'I’liis t'ondition, a.s 
in alternatiiig-c'urreiit eireuit pluMuimena, is 
hut transient, 'Hie oseillation.s, who.se period 
i.s d<‘termim'd by the eliaraeteristies of the 
eireuit in which the current flows, die down; 


xx. 

INITIAL 

unbalance 



77ir n<nv famihar push pull circuit^ xvitU its 

biasinfj resistor Rtj un-by passed, for reasons 
xehich are explained in the te.rt, 

leaving an cffetTiv** halaiiee-point where 
there is just snrtieient degeneration and re¬ 
generation to allow eimugli **urreiit through 
the resistor to keep up the effect (Fig, H). 
'riie result is that the tubes are considerably 
less iinhaJaiieed than their ilifferent imitiial 
eoiidnetanees would indicate. 

'rile next [loint, after admitting they arc 
unhalaiiecd, is to learn what effect the iin- 
lialaiiee has on the outi>ut. If we have a 
good output transformer (so that all the 
current througli the [irimary ]>rodiiees volt¬ 
age in the secondary and none is wasted to 
cause trouble) than, even though half of tlu 
transformer (the side nearest the tube with 
the liigliest mutual eoiuhietanee) carries 
nior<‘ current, the secondary does not recog¬ 
nize this fact and does its duty as it sees it. 
It must he kept in mind that these situa¬ 
tions of unhalanee have been examined with 
respect to the effect on the fumlnmentnl or 
iimlistorted eouipnnent of the signal. What 
ha|>|iens to the tlistortion harnionics will lie 
seen Inter. 

'I’hc condition we arc next to di.seuss is 
the third point of possihle imlialance—an 
off-eenter-tapjicd output transformer. 

In Kig, 11, Vl and V2 repre.sent the in¬ 
stantaneous fmulaniental voltages produced 
across the load hy the tubes of the push- 
pull eireuit. For the sake of avoiding luuul- 
h'.ss eom})le\ities wc shall assume that the 
tubes have etpial mutual eonduetanees and 
that the signal voltages on tlu*ir grids are 
eipial. itg is the grid biasing resistor, whii'h 
is connected to the middle of the output re¬ 
sistor through the “H” sii]i])ly, Itl and U2 
are the two halves of the output transformer 
and, for the example we are considering, we 
will hav*' the former greater, 

\'2, we may say, produt'cs two currents; 
one whieli pas.ses through Ug and U2 and 
one tlirougli VI, U2 and HI. \'l Iikewi.se 
produces tw<i eurrent.s, one traversing Hi 
and Itg, the other. Hi, \{2 and The 

magnitude of the current jiroduecd through 
Hg by VI i.s determined by the sum of the 
impedances Hg and Hi. Similarly, the cur¬ 
rent produced through Hg by \'l is gov¬ 
erned by the inipedanees Hg and H2. Since 
H2 is less than HI, \'2 needs overcome a 
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smaller resistanee tlian Vl aiul, therefore, 
\*2 semis throu^li the tniihUe arm a jrreater 
eurreiit than the opposing eurrent produeeil 
liy \ K Tile result is that tliere is a net 
eurrent thron^Hi the middle arm, from tt to 
h; whieh tends to make the jrround side of 
Hjr and, tlierefore, the jrrid of eaeh tube 
more nejrative. 

Sinee the voltage on the jrritl of Vl is 
made more nejrativc*, and that of \*2 less 
positive, the former is lieinjr rejrenerated 
and the latter is hein^ defrenerated. This 
means that the voltaic aiToss the load rep- 
resi-nted in l*'ig, 11 at \'l will he a little 
hirjrer and that represented at V2 will he 
smaller tlian under any condition wherein 
is hyjiassed and no dejrenerative or re- 
irenerative action allowed to take place. The 
net efleet will he that tlie currents throujrh 
Hg will oppose more exactly; and it would 



seem that tin* two currents will so manipu¬ 
late themselves as to reach a point of eipii- 
lihrium with a c*ertain amount of regt*nera- 
tion and degeneration existing. 

So it seems that, no matter what we do 
to the push-pull eireuit —whether we unhal- 
anee the tuhes, the input trnnsforiiier or the 
output transformer— the eireuit earnestly 
tries to make up for our ill treatment. 

(Our readers will nott‘ that engineers 
liave a fondness for push-pull aheml of the 
power stage where cpiality is the lirst re¬ 
quirement. .See Ix'low.— Editor.) 

11 

This tquh'aicnt nVewi'f, rrprinted from a prv 
erdiny instaUment, shotvx luKt' tltr 
Circuit fmt»nuttically corrcctx mthalancc in 
either inf'ut i»r output. 


A Perfect-Quality Demonstration Receiver — Part (I 


I N the ]>rce<‘ding (April) issue of ItAnin- 
VRArr, appeared a description of the 
radio-frequency and detect<ir stages td 
an clahovate receiver designed especially 
for the .SiMcnee Museum of .South Ken¬ 
sington, Kngland, in whieh fidelity of repro. 
diK'tion, with largt* volume of output, was 
the desideratum. 'Ihe full eireuit was given 
in that installmeni; hut an abridged ver¬ 
sion (»f it, omitting tlie ]iower supply and 
the numerous hypasse.s, is given here m 
Kig. y. 

Audio Sta^e Connections 
A portion of the amplified A.F. output 
of VyA is fed, through a potimtiometer 
eontrtil, to the grid of Vyll. This jaitential, 
after amplification hy \'yU, is in reverse 
j>hase to the output of N'^A. Tlie result is 
that the signal output passt‘s similarly 
through the next two pairs of ampliliers, 
until it is applied in the outjmt transformer 
()T, to produce in the outjmt eireuit of lugh- 
powTr tuhes V5A and \‘all, the ilesirahle 
eft'eets of push-juill operation. (Tliis meth- 
t)d of shifting phase in a resist a nee-t'oujded 
amplifier, through tlu* use of a jihase-shifting 
tube, such as V^U, was described at eon- 
siderahle length in Ihe “('ooperativc I.ahora- 
tory'’ section of the duly, IfKld, issue of 
H AIUO-CllArT). 

The jdate circuit conditions of tuhes V-IA 
and X \-]\ may also he ‘‘monitored" hy obser¬ 
vation of the milliammetcrs lA, w*hieh are 
kejit continuously in the plate circuits of 
these tuhes; the current being determined hy 
the settings of tlie jiotentiometers Uy. (See 
l'*ig. 1, in Ajiril U.xmo-CRArT'.) 

Milliamineters 2.\ indicate the jilate cur¬ 
rents juissecl hy the high-pmvered outjiut 
tuhes (whitdi have negative grid biases of 
l->f) volts and plate jiotentials of l,fK)0 volts), 
as determined hy the settings of the juiten- 
tiometer H4-. riie meters M indicate any 
flow' of grid eurrent. 

Witli the output transformer switc'hes in 
the ])osition A2, the rejirodueer is out of 
circuit; w’hen it is sw’iti'hed to position Al, 
otlier dynamic rejirodiieers might he put 
into use; in jiosition Ay, magnetic repro^ 
diieers or phones might he |>ut into use. 

It will he observed that A. V. transfonn- 
ers, with their peiadiar resjmnse eharaeter¬ 


istics, have been avoitled. In ordtu*, tliere- 
fore, to obtain juisli-jnill amjdifit'ation, ‘'juir- 
ajdiasing" has been enqiloyed. 'fliis reejuires 
very can*fill adjustment. 

In fact, rejiorts in the Uritisii railio jiress 
indicate that, faithful as the receiver and 
its reproducer are, the latter is too power¬ 
ful for its hall and, therefore, it might be 
ilesirahle to substitute smaller units jilaeed 
at jirojier intervals. Perfection in repro¬ 
duction is indeed elusive. 

Elaborate Power Supply 

One power transformer, PTl, supplies 
only the filament jiotentials for the jiower- 
aiidio unit, cat'll tube having its individual 
euri'ent-su|>|»ly w'inding. Anothi'r, P'r2, de¬ 
livers high voltages to two recti tier sy.stems, 
\*7, ami \*flA-Vl»U. 

Tilt* very-high-voltage ontjuit of VflA- 
\’bli is ajijilit'd to an imjiedaiu'e-type filter 
system and tliroiigh the jiriniary t»f the out¬ 
put traiisforiiier, h» the plates of the higli- 
jiower oiitjnit tuhe.s and, through another 
impedance-type filter system, and suitable 
filter and coujding resistor.s, to tlie jireecding 
audio tuhe.s, V4A and VtU. 'I’lie voltiiicder 
2\’ iiulieates the oiitjiiit jiotential of this 
unit. 

'I’lie moderately high-voltage output of 


V7 is ajijdied, through another impedanee- 
tyjie filter system, to the “IP’ voltage tt'rnii- 
nals 17, 18, It), 20 and 21. The voltmeter 
1 indicates the total outjuit of this unit. 

One of the most interesting jiarts of the 
eireuit is found in the arrangement of the 
jiower transformer P'l’y (see Fig. 2); its 
siH'ondary SyU delivers an A.(*. jiotential of 
10 to 14- volts. This is r<‘<dified, rediu’ed 
to the correct value for the field winding of 
the dyminiii' nqirodueer, as indicated on the 
voltmeter and any resiilual A.C\ is 

filtered hy a 2,0(K)-mf. eoiideiisei', A some¬ 
what similar arrangtanent involving, liow- 
eviT, more eomjilete filtration, is enqiloyed 
ill eonneetioii w'ith the outjiut of the fl-volt 
sc-<-oiidary SUl; the rectified A.C. ontjint of 
this W'inding is reduced to the eorreet value, 
as determined hy voltmeter tV, and hec'omes 
the hum-free "A” siqqily for the detector 
lubes ^’2.\ and V2U. 

It will be observed that the light-line 
Jiotential is ajqiroximately 2y0 volt.s. This 
is jHU'liajis the most eoniiuon value in I jig- 
land, where this I'ireuit was dt'signed. 

Characteristics of Tubes 
'rile tuhe.s, too, exhibit the tmieh of F.iig- 
li.sh engineering, and are not available in 
America. Perhajis the nearest eonijiarIsons 
(Continued on patje 694-) 



The riVruiV of this chboratc rcccix'cr is here simpliHcd to shenv the fuudamctital rrtations of its 
stiUtcs, omitting the chhorntc filters and ptr:vcr supply, \otc the eounretious of tubes 

and V3D, 
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The Radio Craftsman*s Own Pasie 

What our experimental readers have fotind out for themselves 

Letters concerninj^ hookups asking further details^ etc., should be addressed to the writers of these letters, directly 


EMERGENCY SUBSTITUTION 

lull for, H Aiiio-( KAKi*; 

During a ('all to a hoiiu* wlioir a Uadioln 
was (Mil of sfiviiv, hvcaiisc of two 
luirnt-out ’2bs, I found no icjihu'cincnts on 
hand, 'i'la'i'c wt-rr, liowi'vcr, a ^ood many 
’OIAs and, knowiiifr that this tiilu* works 
Wfll far 1 m‘ low its rated voltajre, i |jhi^frcd 
in two of th<*ni in the U.K. sockets. 'I'hc 
cicarne.ss and volume was aina/jnfr» and there 
was n(»ne of the hiiiii which 1 feared. 

WlI.I.I.NM Mri.f.KN, 

WfK'thiiHfton *sVree/, 

('rhe substitution of tnl»es as diffi'rent, 
in lilarnent eharaeterlsties, from the original 
as the ’01A from the ’20 cannot he reeom- 
niendi'd; though the margin on which tubes 
will work is sur})risingly high. It is pre¬ 
sumable that the increased resistance in tlie 
circuit put a heavi(‘r voltage than the origi¬ 
nal 1.-5 on the other ’20s, as well as the 
’OlA.s. Ill this matt«‘r, the action is the re- 
versi* of that r(*snlting when a ’21- is sub¬ 
stituted for a ’22, as descrilied by Mr. h'n*ed 
on page 521 of RAino-t’H.srr for March, 1J>*1I; 
the rev(*rsal of ratios hetw<M‘n the r(\sistance 
of the winding and the resistance of the 
external load changes the voltage aero.ss the 
latt(‘r. Still, as an emergency measure, such 
an experiment is often satisfa(‘tory to the 
user. One set owner, we are informed, re¬ 
placed ’2(>s with '01.\s as a tein})orary meas¬ 
ure, and the latter worked satisfac'torily 
for nionth.s.— EtHfor,) 


S. W. ANTENNA COUPLING 

E(llto r, U Anu»-C ’ha rr: 

1 have built the novel short-wave eireuit, 
de.serihed by Mr. (Vhik in the Kehruary 
i.ssue of R \i>io-(’HArr; it is the hc.st 1 have 
yet .seen and 1 believe that it has wonderful 
possibilities. 1 wish to thank Mr. (’ehik for 
the hours which I have put in (‘xperinienting 
with this circuit, 'riiere is a little kink whieli 
I do not (piite understand, this being the ar- 



Thc fl«/rioia condenser of a shorf-tcavc set 
may be a standard smah-capacity midtfct. or 
a pair of anales like those at .1, thomjh these 
arc less easilv adjusted. .1 method of coupling 
to the aerial u'itli plufj'in coils is shcKvtt at B. 


rang(‘ment of tlie antiuina (‘oupler and 
condenser. 

C. I.. Eostkk, 

itO We fit I’enfter S/., .rtknoi. Ohio. 
(The antenna conden.ser in a short-wave 
set, as pointed out in the arti<‘le cited, may 
he left to the option of tin* constrnetor; a 
low-capacity midget may be ii.sed, for con¬ 
venience in st‘tting, or a senii-adjustable 
conden.ser of tbe neutralizing type. Many 
short-wave workers u.se sim}>ly two hra.ss 
angles, one lixed and one movable on a .small 
piece of insulating material [Fig. A). The 
eapac'ity reipiired for hc.st results depends 
on the constants of the antenna u.sed; it is 
usually but a few mieroniicrofarads, 

'rhe primary coil u.sed in this receiver, as 
(‘XplaiiH'd in the text, was .separate from the 
phig-in coil.s, and adjii.stably coupltMl. This 
type of coupling is familiar enough with 
horizontally-mounted coils; hut may recpiire 
a .slightly-.stiff(*r hinge for vertically insertc'd 
(‘oil.s like tho.se describt'd [Fig. B]. All 
tlu'se matter.s, in an experimental set, are 
left to tin* con.stru(‘tor’.s preferen<‘e and the 
arrangement (»f his rt'ceiver.— Editor.) 



Mr. Eanl^euren suggests the use of a dyna¬ 
tron freijnency-chanitfr, as instead 

of a separate oscillator^ for experiment in 
superheterodyne circuits. 

A DYNATRON FREQUENCY- 
CHANGER 
Editor, UAino-CKAF''r: 

'l‘lu‘ article on the dynatron o.scillator by 
Mr. i^^lla(*k sugge.sts an idea that .should 
|)rove valuable in radio and a step in the 
right dirc(*tion. 

SiiU'c the n(*gative re.sistance of the dynn- 
tron cancels .some of the jiositivc cll‘c(‘tive 
rt'si.stancc of the tuned (‘ircuit, and since the 
presence of the scrt'cn-grid in a ’21- tube 
lieriuits the adjustment neces.sary to bring 
the plate circuit to its proper characteristics 
for dynatron purpo.si's, regardless (»f grid 
p(»tential (up to a certain limit) why not 
u.sc this princ'iple in a .superhet? 

In the circuit .siigge.sted, the ’21-typc tube 
is u.s(m 1 as a bias d(*t(*ctor, w^ith U.F. sig¬ 
nal input; the circuit (M-L2 is tuned to 
the signal at the fre(pi<*ncy Fl; the series 
output impedance C2-I21 is tuned to the 
intennediate fretpienc'V F2. The other .seri(\s 
iinpedaiu'c C*FL5 is os(‘i 11ating at the fre- 
(piency Fl-)-F2 (or FI—F2). 

Of cour.se, care nm.st be tak(*n to prevent 
the output circuit from o.scillating by mak¬ 


ing the L/CR ratio of the output as .small 
as possible. Also, to a.ssure oscillation in 
this ratio must he made as large 
as possible; that is, by a large inductance 
with the Ica.st amount of olmiic rcsi.stance 
and a capacity with the Ica.st maxinnim value 
tiiat is neces.sary to cover the tuning hand. 

A. F. Vax Lkuvi:n, Jr., 

4diy2 Ea.st :iHth ^’frcc^ 

Loa Amjelea, Calif. 


Mr. Pfeiffer cuts do^.vn the number of coils 
which it is necessary to pluii oi. with an 
S.P.D.T. switch at \\>. 2. .hi anti-capacity 
switch on the panel might be more convenient, 

A WAVEBAND SWITCH 

JCditar. R Ai>!o-C‘RAPr: 

Believing that Craftsmen will he pleased 
by an idea that will (‘over a wide hand of 
fr(‘(pien(‘ics with fewer coil.s, while u.sing a 
variable tickler to produce regeneration, I 
submit the arrangi'inent shown. About one- 
third of the coil is utiliz(‘d as the primary, 
and either the whole winding or two-thirds 
of it as the .se(‘ondary, by throwing .switch 
No. 2 to the d(‘sired p(»sition. 

'rhe aerinl comh'iiser, when put in circuit 
by switch No. I. will he ii.si'd im».stly at the 
slu»rt(‘r wavehmgth.s, or in (‘onge.sted lo(‘a- 
tions; a midgi't variable is best for this 
use. 

I u.se the switches on a piece of hakclit(*, 
about I'a.x 5 inclie.s, pla(‘ed in.side the cahiii(*t 
on the suhpam’l. 'l‘his niak(\s the leads as 
short as possihh', and the ehang(‘s can he 
made in a iiuunent if the cabinet is of the 
usual type. I feel sure that experimenters 
will be pleased with results on the higher 
fre(pi(‘neies, if good tuning controls are 
used. 

Im). Pckiffur, 

[fa rrison, A ’eh rnska. 

('riie problem of all double range coils of 
the type .shown, is to avoid tlie cflfeet of the 
“dead end” of th(‘ coil on the induetanee of 
the remainder, as well as the (Opacity of 
the switch. 'I’he arrangement shown should 
he more eflf(*(‘tive on short waves than a 
mere tap.— Editor.) 


HIDDEN MELODIES 

Editor, Uadio-Crai-'t: 

In connecting up a .set lately, 1 found that 
iiinsie could he heard before the speaker 
or any other reproducer was connected, 
(Continued on potje (i95) 
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**It is worth more than fifty dollars to any man * * 


Says Johnny, the Radio Man, dupo, jlunojs 


to prove it—over 21,000 copies of the 

Official Radio Service Manual 

have already been sold to Dealers, Service Men and Manufacturers 


I N the history of radio publishing, 
there has never been published a 
book, so complete and up^tO'date as 
the OFFICIAL RADIO SERVICE 
MANUAL. It is a veritable encyclo' 
pedia ot service information and the 
greatest achievement in the Radio Service 
Field. Not only is this book the OFFI¬ 
CIAL RADIO SERVICE MANUAL 
and Complete Directory of all Commer- 
cial Wiring Diagrams, but it contains a 


complete and comprehensive course of 
instruction for radio service men. Just 
oif the press and over 21,000 copies have 
been sold to dealers, service men and 
manufacturers. The Manual fills a uni¬ 
versal need in the radio industr>^ Many 
place a value of $10, $23, $30 and even 
$100 on their copy if they could not 
replace it. It is bound to increase your 
business and profit the first week you 
use it. 


The OFFICIAL RADIO SERVICE 
MANUAL is edited by America's fore¬ 
most radio publisher, Mr. Hugo Gerns- 
back, with the assistance of Clyde Fitch 
as Managing Editor. The Manual is in 
loose-leaf form and bound in beautiful, 
fle.xible leatherette covers. It contains 
hundreds of diagrams, illustrations, etc. 
•—332 pages in all. 



# What you will find 
in the Manual — 

• Over 1,000 diagrams, illustra^ 
tions and charts. 

• Wiring diagrams of every’ set 
manufactured since 1927, and 
many earlier ones. 

^ Complete course of instruction 
for radio service men, manufac^ 
turers, dealers, jobners and 
amateurs 

# 332 pages of helpful radio serv¬ 
icing matenal. 


Course of Instruction 

Here arc but a few of the 'subjects covered in 
the section devoted to the Special Course of 
Instruction. 


nC 531 


I CERNSBACK PUBLICATIONS, Inc. 
j 96-98 Park Place, New York, N. Y. 

I A* per your offer, I enclose herewith $3.50 for which 
[ you are to send me, t>ost|)aid, one copy of the 
I Ol'rit I \L RAl)IO .^EKVICK MA.VUAL. 

I 
I 

I .\ddress 

I 


Name 


City 


State, 


Prepared Especially for the Radio Service Man! 


Amplifiers 

Antennae 

Automotive Radio_ 

Condensers 

Detectors 

Eliminators 

Meters 


Power Supply 
Systems 

Radio Phonograph 
Equipment 
Resistors 
Short Wave Sets 
Speakers 
Tubes 


You simply cannot realize what a tremendous 
work this is until you have held a copy in 
your hands and have pone through the 352 
pages. 


MAIL COUPON 
TODAY! 
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SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but 

please observe these rules: 

Furnish sufficient information, and draxv a careful diagram zt7rrn needed, to explain your meaning; use 
only one side of the paper. List each question^ 

Those questions xvhich arc found to represent the greatest general interest u^ill be published here, to the _ 

extent that space permits. At least five weeks must elapse befxceen the receipt of a question and the 
appearance of its anjsxver here. 

Replies, magacines, etc., cannot be sent C* O, D, • 1 ^ 

Inquiries can be ansxeered by mail only when accompanied by 25 cents (stamps) for each separate question. j 

Other inquiries should be marked **For Publication,** to avoid misunderstanding, 


KENNEDY SET—TUBE TESTER— 
PHILCO 95 

(116) Mr. K. T. Panletto. Ilailior 1‘eacli. .Midi. 

(<^>.l) keferring to the diagram o( the “Mo<lel 
82615” Kennedy radio receiver. Data .'^hect No. 36 
(in the I'elirnary. 193! issue of U.^^Io•CR.^FT). it 
would seem that the plate of the first A.K. tiilie. 
V5, receives the same negative potential as the 
grids of i)Ower tnhes \Yi. V7; to the grid voltage 
supply lead of which the first A.l'. plate is con¬ 
nected. This <loe.s not check with the table of tnl>e 
voltages, which states that the plate of \'5 is 155 
volts positive: please advise wltether the circuit 
as shown is correct? 

(.\.l) This portion of the circuit of the Ken¬ 
nedy “.\lo«iel 82615” was repnidiiced incorrectly; 
the correcthm is shown in Fig. (}II6A. Mark 
the original diagram to show a break at X. and 
a new line run as shown dotted. 

(0.2) In the March. 19.31. issue of Raiho-Crakt, 
page 527. an interesting tube tester is described 
ill an article by X'inceiit (.‘amphell. However. I 
am not able t4i obtain rearlings that even approxi¬ 
mate those shown in the table. What is wrong? 

(A.2) It is probable that incorrect reaihngs 
are due to the use of a tester wiretl exactly in 


the “k-F” side of the power pack. As this does 
not atijiear to he in accordance with standard 
practice, jierhaiis a correction is in order; please 
show the reqiiireil changes. 

(.\.3) The grids of the power tidies. \*7. \’8, 
arc shown connected to the positive side of the 
power pack in this iliagram. it is true. The cor¬ 
rected wiring is shown at C in I'ig. 1)116, Here 
the lead from the center-tap of the secondary of 
T1 has been broken from the iKisitive si<le of the 
circuit at ainl brought to the lead connected 

to resistor 1(23. 


INDUCTOR-DYNAMIC 
REPRODUCER—ALIGNING CAGE 

(117) Mr. August Schoenhoefer, Richmond, \ a. 

(O.) Is there an outstaiuling reason for the 
use of an ‘‘iinluctor-dynamic” tyi»e of reprotlucer 
in radio sets of the 2-volt-tiihe type? It seems 
that manufacturers favor this ty|»c of si*eaker. 
rather than the more usual magnetics and elect ro¬ 
ils namics. in use with battery and electric sets? 

(.\.> 'Phe use of an clectrcnlynamic reproducer, 
requiring a considerable exciting current for its 
field coils, w’ould dissi]>;ite the economy obtained 
by the use of a 2-volt receiver for battery opera¬ 



accordance with the iliagram (Fig. 2) which failed 
to show’ one leail of the ss'iring. The grid con¬ 
nections of the sockets should he connvcteil to the 
left arm of the D.IMbT. switch, as iliiistrate<l at 
15 in Fig. O-Hfi- 

(0.3) The iliagrain of connections for the 
1‘liilco “.Model 9.5.” etc., shown in Data .'^heet 
No. 37 (which appeared in the .March, 1931. issue 
<if Raiuo-CrafO indicates that the grhl return 
lead of the push-pull |Hiwcr tidies is brought to 
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Fig. Q.118. The area enclosed h.v dotted lines in¬ 
dicates the range in frequencies of nnrmal hu¬ 
man hearing. (Sec page 6.52, June 19.30 issue.) 


tion. This consideration was sufficient to rule out 
this type of speaker, except where there is a source 
of excess voltage which can not l»e utilized in the 
receiver proper (as in D.(.\ line operation), 1 he 
next resort was to the inductor-dynamic, as capable. 

This type of reproducer has been selected by 
many ilesigners of 2-volt sets liccause of the high 
“sensitivity,” or high volume output at low’ levels 
of input |)Ower, of this type of repriMliicer. 

Those who wish to look up references on the 
theory and design of the inductor-dynamic type of 
repriMlncer. will find the desired ilata in the ar¬ 
ticles. “.\ Xovel Dynamic Reprotlucer.“ by Clyde 
I. Fitch, in the July. 1929, i.ssue ami “The Tn- 
diictur-Dyii.'imic Speaker,” in the .SeptemiK'r, 1929, 
is.'iiie of Raiuo-Craft. 

It is purely a “tnagnetic” reprcMlucer. It does 
not have a field coil; and the “voice coils*' cor- 
res|Miiid to the usual two (or four) magnet u’iiul- 
iiigs of tlie ordinary magnetic repnsliicer. How¬ 
ever, ill the latter iiistriiment electromagnets are 
in permanently fixetl relation to the armature, and 
<»pcr;ite to vary the strength of the field of per¬ 
manent magnets. In the inductor-dynamic con- 
.st ruction, the voicc-coils, or electromagnet.s. are 
mounted on the moving armature. In addition, 
the armature iloes not approach and recede from 
the permanent magnets; instead, it swings fiast 
them. Thus, the armature is not limited iti its 


swing (as when reprodnciiig a low note) by the 
pide-tips of tlic permanent magnets. This mechani¬ 
cal action is clearly shown in the illustration on 
page 668 of the June, 1930, issue of Rauio Craft. 

(Q.2) What is meant by the term “aligning 

cage.” ami how’ is the device made? 

(A.2) .\n aligning cage is used by some radio 

manufacturers, to prevent the disturbing effect nf 

ra<liatioi)S from pow’erfnl local stations, and the 

static raiHatioiis of electric machinery, from affecting 
the tests and adjustments which arc made upon 
receive IS in the final .stages of production. 

Tlinnigh the courtesy of the RC.\ \ ictor (. o. 
we show, in Fig. IJ.ID the arrangement of an 

Fig. 0.117 
(right) T h c 
aligning cage, 
used in fac- 
tories, imiy be 
of x'alne i« a 
serx'iee shop 
xehere there is 
interference. 


Fig. 0.116 
(left). Correct 
tions to be 
made to dia^ 
grams: .1 (left) 

Kennedy “826* 

B": n (cen¬ 
ter) tube 
tester: ( C ) 

(right) /’/nVco 
“95.” 

aligning cage, recommended by them. Though a 
powerful station liroadcastiiig on 1,260 kc. might 
cause enough interference tn prevent Correct align¬ 
ment of the set at the 1.264-kc. jioint, an aligning 
cage can I>e used effectively in a service shop, as at 
the factory, to reduce this interference, and it w’ill 
permit accurate aligiiinent of the iustrumeiit in the 
shortest possible time. 

The cage illustrated is built of light material, 
such as would lie used for .''creeii-door construc¬ 
tion. The entire set of equipment includes am¬ 
plifier, speaker ami suitable plug connections, os¬ 
cillator and necesNary meters. If it is undesirable 
to use a sei>ar;ite amplifier and speaker, the cage can 
he constructed large enough to acconinio<latc the 
entire cabinet. 

Although the cage must lie built to fit the available 
space, it shoiihl l>e large enough to iK'rniit swinging 
the chassis, to couple it to the oscillator. The 
screening .should preferably he of copper, 12 meshes 
to the inch. The sides are carefully lionded to¬ 
gether to give maximum screening effect, and the 
entire screen is grniiiMled, In all cases the open 
side of the cage should l>c placed away from the 
interfering station. 


SUPERSONIC RECEPTION 

(118) Mr. Fred Ilriaiul, Syilney, Nova Scotia. 
Canada. 

(Q.) riease show an arrangement for picking 
up sounds l>cyond tjie range of the human ear 
(such .as the sound of insects walking); and 
amplifying them to headphone volume. 

(O.) Vour inquiry presents several difficulties 
in its very nature. .\mplifiers will not step up 
(Coiifiiiwcd on page 679, opposite.) 
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Boosting Low Line-Uoltage 

By S. H. ANDERSON 


S (» iiincli li;is lu'cn saitl and doiu* about 
liijrli linc-volta^Tfs, that lire man who 
is iint’ortiinate riioii^h to liavr a low liiu.*- 
voltap* is left without t‘V<*n a hint as t<» 
thi‘ solution. 

I.ow voltages not only rcduro the sen¬ 
sitivity of the reeeiver but aetiially injure 
tlie tubes; espeeially the jiower and recti¬ 
fier tulu'S. lafw tilament temperature hrinj^s 
about arciujr, whieh ;renerally ends the 
tube's u.seful life. 

A very simi»le and inexpensive line-voltage 
luioster may lie made from an ortlinarv fila¬ 
ment transformer or a bell-ringing tran.s- 
former (wliicli may lie had for about 
'I'he voltage of the secondary winding is 
added to the line-voltage; by c<»nnecting 
tbeiii in .series with each other as .sluiwn in 
tlie diagram. It may l»e necessary tti re¬ 
verse the connectors of the secondary leads; 



-f strf>-do‘:vn trattsformcr T wio.v be vsed to aid 
ItKe /riir't'(i/ni<7r; a (i-lSO’Volt . I.C. meter u'ill 
sh<nv the t^oter eonnection. 


because, if they are opposing the primary, 
the voltage will be reduced in.stead of in- 
ert'a.sed. 

Ity .selecting a .secondary winding of, .say, 
10 or 15 volts rating you boost the liiie- 
v<lit age by .so mm b, and make it possible 
to get normal operation again. 

'File rating of the transformer may be 
quite hiw, becau.se it has only to supply tlie 
small load of the boosti*r voltage; the line- 
voltage is still fed direct and is not tran.s- 
ferred tliniiigh the transformer. For ex¬ 
ample: When the line-voltage is down to 
Hit), the transformer add.s, .say, 12 volts 
and brings the new supply u]) to 112 volts. 
'I’he transformer lias su]>plied only 12 volts 
at a current of about one ampere (average 
drain of reeeiver) ; which is only 12 watts. 

Hut here comes the caution: this arrange¬ 


ment continues to boost when the line-volt- 
age returns to the normal 115 and, even 
when the line is high, the transformer raises 
it further. 'I’liis is easily overcome by eoii- 
neeting a C'larostat aiitiimatic line-voltage 
regulator between the .step-up transformer 
and the receiver. When the liooster voltage 
is normal, the regulator jia.s.ses it on with¬ 
out change; but, when the voltage begins 
to get too high, the regulator warms up 
and its resistance changes to compeiKSate. 

Hy this comliination of boo.ster trans- 
foriiicr and Clarostat regulator, we get nor¬ 
mal Hue-voltage all the time. 


SIX HUNDRED MILLIONS 

R .\[)I() .sales during HKIO, in the Tnitetl 
States, amounted to between .'fi55d,(MM),- 
000 and .'t'(i<M),(MM),(M)0, ac(‘ording to the state¬ 
ment made to the radio tratle convention at 
Indianapolis by Homl F. Geilde.s, executive 
vice-president of the Radio Manufacturers 
A.ssociation, a few days ago. This was ex¬ 
ceeded hy the iF8:i5,(MM),(H)0 sales of the big 
year (lf)20) l>ut compares fav<»rahly with 
previous year.s, 'I’he industry starts the year, 
Mr. (leddes .saitl, with a very small amount 
of surplus products and a clear field for 
new d<*velopment.s. 'I’he farm market, re¬ 
ceivers for business oftice.s, automotive radio, 
a treml toward the idea of two radios (or 
more) in a home, and tlie extremely large 
replacements reipdretl are all mu’ouraging 
to busine.ss in the radio field at this time. 


TR.4DUCING THE TRANSDUCERS 
IS a cumbrous expre.s.sion. 
i One might as W'cll speak of a loud 
speaker as a ‘‘piit-down,” although the ex- 
jirc.ssitui “loinI speaker" itself is ugly enough 
in all conscience, and badly needs the at¬ 
tention of a eompettmt etyniohigist.— IT/re- 
hsit WftrhL 


NOT FROM SCOTLAND 

P HOSFIIOUKSCKXT dial.s, to be put on 
the Hriti.sh market, are announced by 
a London ratli<i manufacturer. 

Had an .Aberdeen firm hit on this methoil 
of saving dial light.s, the Kngli.sh humorists 
would have been bu.sy for a montii. 


RADIO-CRAFrS INFORMATION BUREAU 

iContiuved from f^ufte 678) 


currents of supersonic or super’audilile frequency 
until they c.iu l e hivard: l»ec.iiisc the disiihility is 
in the n.aturc of the human ear. In addition to 
the inertia of the movinjf parts of the ear. there 
is also an inertia iu the microphone and in the 
headphones or reproducer which prevents instrie 
nieiits of ordinary tyi>c from respondinj? to fre- 
(piencies which are too high to he heanl. 

If you will examine Fig. 0.118, showing the 
res|>onse of the ear to sounds of difTerent fre* 
qiieiicies. you will see that at al>out 12,000 cycles 
coiiscionstiess of sound ceases. This is an ahso* 
lute cut'oflF point: at a pitch which ilifTers in 
variou.s individuals, of course. Some cannot hear 
above S.OOO eycles; some arc able to hear up to 
20 , 000 . 

It is possible to amplify currents of much higher 
frequency, such as those used to carry television 


images. but the sound could not lie heard by 
a human ear. even if a loud siieaker could repro¬ 
duce it. 

It is possilde to feeil it into a television am' 
plifier and produce a fieciiliar iiattern; )nst as 
music does, iu an experiment iutro<luced by .\lr. 
ir. (iernsliack three years ago. ft is iH>ssible to 
take a record of the sound on an oscillograph. 
.\lso. by hetero<Iyiiing this high frequency, with 
another close to it in frequency, aiulible whistles 
or lieats might l)e prculuced; Imt these w'ouhl not 
lie the original sounds. Kxficrimettts of this kind 
have l>ecn carricil on in lalwratories; but they 
cannot well lie performeil at home; if only for 
lack of a microphone or pickup w’ith sufficient 
freedom of motion to vibrate at the frequency of 
the high stridulations of insects 


Radio 

made easy to leant 

AT HOME 



R adio is a fascinating pro¬ 
fession. Now you can become 
an expert in any one of its twenty 
different branches. Simply by 
studying in your spare time at home 
or at any of the four resident schools 
operated by RCA Institutes, Inc. 

It is not hard to study radio the 
way it’s taught by RCA Institutes. 
You learn radio by actual experi¬ 
ence on the latest type of radio 
equipment. And you need not give 
up the position you now hold. You 
can study an hour a day or any 
number of hours a day, at home in 
your spare time. 

The RCA Institutes’ Home Labora¬ 
tory Training Course teaches you in 
a most thorough manner. You 
learn about servicing, operating, 
radio telephony and telegraphy... 
also instruction in sound motion 
picture installation, maintenance 
and repairs. And you receive at no 
additional cost the complete RCA 
Institutes’ home laboratory equip¬ 
ment, a modern outlay of apparatus 
furnished to every student, ena¬ 
bling you to easily solve radio 
problems. 


Send for our FREE BOOK Today! 



RCA IX.STITIJTES, ln«-. 


RCA INSTITUTES. Inc.. 

Dept. NP-5 

75 Varick St, New York, N. Y, 


Gentlemen ; Please send me your FREE book which 
tells about your laboratory method of radio instruc¬ 
tion at home. 


Name. 


Address__ 


Occupation 
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No. 245-A 


Set and Tube Tester 

Xewly designed to meet the servic¬ 
ing needs of all types of radio re¬ 
ceiving sets. Used by experts. 
Adaptable for every kind of socket 
test. Also continuity of circuits, 
A.C. - D.C.. and all tubes including 
screen-grid and rectifier. Checks 
line voltage. Charts for resistance 
and capacity with full instructions 
furnished. Accurate, Compact. 
Simple to use. Durable steel case 
finished in beautiful baked enamel. 



NET to No. 245-A 

Dealer No. 400 

$20 List Each 


Af Your Jobber*s — If not at your 
jobber's we will ship direct 




No. 400 


Counter Tube Tester 

A new tester that gives dealer and 
customer the required tube value 
information. Mutual conductance 
test all tubes, including the new 
2-volt tubes. Simple to use. Ac¬ 
curate, Dependable, Connects to 
A.C, supply. Attractive baked 
enamel finish. All parts shielded. 
Complete with up-to-date tube chart. 

Send for Catalog — Order Your 
Testers Now 

Readrite Meter Works 

Established 1904 

17 College Ave. Bluffton, Ohio 


Design of R. F. Transformers 


{Continued from patje 001) 


upper xcavelenuth of the tunlnp ronpe of 
the amplifier, 'riie iiuitual inductance Mo 
(ladween the coil Lo and the secondary 1.2) 
is (opposed to the nintua! huluctancc M, be¬ 
tween the primary LI and tlic secomlary L2, 
In other words, Lo oml I A are orranped to 
"hnvk" each other. Now let us see what 
Iiappens: 

Suppo.se wc tune to a long wave: LI has 
little ert’cet because it is a .small induetaiiec; 
the signal current in the local tuned circuit 
LoCo i.s (pdte large, beeau.se we are near 
the resonance fretpieney of the loeal circuit. 



Fig, 10 

ScU’CtrAty curves at 1000 At. of interstage 
couf>lcr (.4) and aerial coupler iB), The 
former has the high tuhe resistance /v'l, and 
the fatter the high aerial capacity, in the 
primary circuit. 

The .signal energy is then transferred to the 
secomlary via the mutual inductaiUT* Mo, 
which can he .so adjusted that the aniplifi- 
cation is quite large. 

Ni)w, suppo.se we gradually tunc to higher 
and higher frciprencies. As tlic freipieney 
inerea.ses, it departs further ami further 
from the resonant frequency of l.oCo, and 
Lo hecoiiies a choke coil in effect. ('*) 
acts as a by-pass condenser more and more, 
as the freqirenev inerca.st‘s; so that the high 
impedance of Lo dot's not t>bstrnet the sig¬ 
nal to any consiilerahle amount. 

Now tiie regular primary LI begins to 
work, transferring power to the secondary 
via the mutual imhretnnee M. At very high 
fretpreiieies, the .system acts as if Lo anti 
Co were not pre.siuit; since Co becomes an 
effective by-pass. So this is an arrangement 
wliich will pnivitle great amplification at low 
fretjueneie.s, heeause tif the resonance effects 
in the primary, and, likewise, high ampli¬ 
fication because of the usual laws pertain¬ 
ing to the simple primary circuit Ll. 15y 
eomhining these eff'ects we obtain a curve 
like that .sliown in Fig. (>- high at both ends 
and drooping slightly near the iiihidle. My 
properly proportioning the various winding.s, 
the drop in the middle of the curve can he 
niatle .small; ami the curve will be as !r*arly 
linear as can be practically desired. 

'riiere are various arrangcinents of this 
.system, but all work on the .same prineiple.s. 
Sometimes the eonden.ser (’o is omitted, ami 
the winding Lt» is made that its self- 
ca}»aeity (or distribut<*d capacity) is suffi¬ 
cient to eau.se the resonance and hy-])a.ssiiig 
effeet.s, 'I'lu* coil Lo may al.so he located 
at various points of the secondary, in dif¬ 


ferent designs, 'riiere is no rule which can 
be given. 'I’lie whole effeid is so compli¬ 
cated that the only way in which to design 
such a .systiiii is to do it experinicntaHy; 
that is, use the cnt-aml-try method. 

Constructing the Transformer 

Fig.s. 7 and H .show the construclion of 
such an U,F. transformer. The primary 
loading iminctanee Lo is a random-woirml 
coil of 4(M) turns of No. fifi D.S.C. wire on 
a small bobbin, in a slot fi/Hi-irieh wide, ami 
having an inside diameter of y^'^^ch, 1 be 

const met ion of this hobhin is shown in Fig. H. 

The bobbin is in.serted into the top end 
of the tailing <»n whicli the .secondary i.s 
wound; the hitter wimling starting just be¬ 
low the bobbin. At the lower end of the 
seeondary—away from the grid end—is 
wonml the normal primary Ll, upon a layer 
of empire cloth; this part of the construe- 
tion is qiiitc usual, 'llie coil Lo is shunteil 
by a fixed eonden.ser of 40 mieroniicrofar- 
ads (K)-minf.) value. 

Mefore closing the di.seussiiui, we inn.st in¬ 
clude a few worths on the antenna coupling, 
ami see how nmeli voltage step-up we can 
expect in this tuned circuit. 'Hie constants 
whicli have been assnrneil, in making tin 
calciilaturns ftir the preeetling curves, arc 
those .shown in the curves of Fig. 0; which 
are experimental values taken on a regular 
etuurnereial H.F. traiisfornier. In making* 
the ealeulatioris for the antenna circuit tlie 
constants shown on the curve were a.ssnmed. 
Two curves are shown; one of these is t't»r 
a fairly large coupling anti a fairly large 
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antiMina; tlic second is for a smaller antenna 
and looser coupling. In the lt>wer curve 
tlu*.se valirt‘.s liave heeti re(hie<*d, in oriler 
to see how inueh the aniplilieation is li»w- 
ered. As these curves show, we can expect 
the V(»ltage aiiiplifieatiori in the antinina 
c*t>iipling transformer to vary from perhaps 
n.iity to as imieh as 'I'his ettVid also 

eoritrihntes I'onsiilerahly toward making the 
ampHli<’ation eliara<*teristie of the entire arn« 
j)li!ier cpiite steep witli regard t*> freejuemW; 
and it tmist he eompetisateil for hy the spe¬ 
cial transformer primaries. 

Selectivity Found in Number of Circuits 
r»t‘fore (‘losing it will he wcdl to in(‘lnde 
a few remarks ahoul the S(‘leetivity to l>e 
expected from such circuits, big, 10 shows 
(‘iirves which liaNC heeii ealeidated for the 
two eirenits- -the interstage eir(‘nit and the 
ant(‘ima (‘irenit. It will he S(‘en that then* 
is not a great diflVremH* lu‘tw(*en the seh‘(*- 
ti\iti(‘s (d* tla‘ two einaiits, although the 
ant(‘riria eirenit is Siunewhat h'ss sharp in 
tuning than the inl< rstoge eirenit; which 


we may well expect, considering the resist¬ 
ance of the antenna. In the interstage 
(‘oiipling the primary resistain‘e (the plate 
n‘sistan(‘e of the tnhe) is so great that the 
primary has litth* etfeet on the tuning of the 
secondary and on its st‘leetivily, 

Altlunigh these (*iirvi‘s may seem t(» he 
(piite hroad, upon first irisp(‘(‘ti(»n, it innst he 
reiiiemhered that the great S(‘h‘etivity of an 
atnplili(‘r is depeiuU‘iit mainly upon the 
nutiiluT of lnru*d eirenits, and not u])on the 
seh‘(‘tivity of each singh‘ eirenit. lly this 
w(‘ mean th.it only small improvements in 
ovrr-all SelectivIty (‘an he rnad(‘ hy improv¬ 
ing the selectivity of tin* individual stage; 
practical, eornni(‘reiaI timed eirenits are 
ahoiit as S(‘h‘etive as W(‘ can make them 
without adding eonsi<h‘rahly to the cost. 
Ciri‘at improNeiiienl in st‘h‘elivity may he 
ohtaiTU‘d hy adding a spt‘(*ial timed (‘irenit 
to th(‘ aiiip]ifi(‘r; wher(*as, a slight inipi’ove- 
11 lent in tlK‘ seh‘etivities of the sev(‘ral tuned 
eir(*nits (as hy redneiiig their loss4‘s), will 
hardly n'siilt in any improvement that might 
lu‘ eoiisider<‘d ajipreeiahle. 


Determining Meter Shunts and Multipiiers 


I N\*l‘'.S'rMl',\'l' in a millianimeter or niie- 
roainmet(‘r iiia\ he made to pay greater 
dividends* in the form of diversified ap}»Iiea- 
tions, hy eon\(‘rsion to a multi-range volt¬ 
meter. I.ike\\is(‘* the usual voltmeter can 
he r(*adily coin erted to a ninlti-raiige volt¬ 
meter. 

'I'he (‘onn(‘Ctions shown in Fig. 1 are in- 
t(‘iid(*d for tin* (‘onversion of iriieroainin(‘ters 
and U]illiamni(‘t(‘rs into \*oltmeter.s. 'riio.se 
shown in b‘ig. 2 are for the conversion of a 
l(K>-volt, higli-re.sistanci* ni(‘t(‘r to a niidti- 
range voltinel<‘r* hy means of a munher of 
jireeision wire-wound r(*sistors which serve as 
voltm(‘t(T limiti]»rn‘r.s. In using resi.stors of 
this type as voltmeter multii»rn‘rs* it is es- 
S(‘ritial to know the internal n‘sistanec of the 
voltmeter* (‘Xpre.ssed in ohms per volt, "I'lien 
iiiiiltijdy the full-scale r(‘ading of tin* volt- 
nK‘t(‘r hy the mmihcr of ohms jier volt; in¬ 
sert a similar r(*sistanee vahu* in .s(*ries with 
tin* instnmient, and tin* a<ld(‘d re.sistor will 
(lonhh* the (‘fTcetive seah* reading. 

’I'lie moving (‘Iem(‘nt of voltim*ters may he 
us(‘(l, in (‘orijnnetion with a multiplier* to 
obtain lower ranges than those for which 
the m(‘t(*r wa.s originally made*, with n gr(‘at 
saving over the cost of a new meter. 'I'he 


new !iiulti}»rn*r or nniltipliers nmst he di- 
rt‘(‘tly eoinn‘et(‘d to tin* movirig-elem(‘nl l(‘ads. 

'riie resistance of the multiplier can he 
compiit(‘d hy the following fornmla: mul¬ 
tiply tin* ohms pi‘r volt liy the full-s<‘ale 
defl4‘etiori; tin*!! tin* prod'..et hy the d(*sire(l 
loiilfiplier ratio; and siihtraet the resi.stanec 
of the nio\ ing-(*leitn*iit. Hut since tin* re- 
sistanet* of most moving-(*lemeiits is low 
(say 10 ohms to 0.1 ohm) it may l»c 
negl(*cted except when the computed nmlti- 
plier r(*.si.stance is only fifty (or feW(*r) 
tini(‘s the oi(h*r of niagnitinle of the r(‘sist- 
anee of the moving-(*h*iii(*nt. 

'rile a(*eompanying chart giv(*s the total 
re.sistaiiee reqiiin‘d to (*hange iiiieroamineters 
and milliariiMu*t(*rs into inst riinn*nts for a(*- 
eur.itely measuring voltage. Since the rc- 
.sistaiiee of most Tiru*ro;nmiiet(‘rs and inilli- 
anmiet(*r.s is V(*ry low* that is* K) ohms or 
imieli h*N.s* these valiu*s may In* ns(*d for tlitr 
miiltip]\ing r(*sistors. 'I'In* (‘rmr in this as- 
.suniption is the V(*sistaiie(‘ of the instrunu‘nt 
divid(*d hy the r(*.sistane(' giv(*u in tin* tahle; 
which* in most ca.so.s, is very inu(*h le.ss than 
tin* error in most ealihrations. 'bhe niaxi- 
nmrn (*rror, other than the ahov(*, is the sum 
of the error of the moving-element and the 
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A new and 
remarkable 
Resistor 


METALLiZEif 


Russed 
Noiseless 
Greater Load 
Accurate 
Moisture Proof 
• 



0\V in the hands 
of jobbers find 
dealers. ^ ou can ob¬ 
tain these superior units by asking 
for 1. k. C. Metallized Resistors. 
And with them you obtain a guar¬ 
antee of quality—a guarantee of 
uniformity that is possible only 
from makers of standard merchan¬ 
dise. Kstablish a reputation for 
using dependable resistors. Huy 
bv name— Metallized, 


• 

For conversion of meters as voltage 
multipliers — ask for I. R. C. Precision 
W'ire Wound Resistors, I'hey are cali¬ 
brated to an accuracy of \^/, or better. 
They possess features found in no 
other wire wound units. Tsed as 
laboratory standards by the foremost 
engineers. Write for free charts. 


INTERNATIONAL RESISTANCE 
COMPANY 

2006 Chestnut St. Philjdalphla 




PRECISION WIRE WOUXD 


RESISTORS 



Frof with eIie pu-rfhdit i 

of 10 rftPiton^ 
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li Ri C. RfpUcim-Mt Ouid< 
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2nd Supplement 

to the 

OFFICIAL RADIO SERVICE MANUAL 


Is READY for Distribution 


NOW! 


SUPPLEMENTS No. 1 and No. 2 to the 
OFFICIAL RADIO SERVICE MANUAL 
are obtainable — 


O ne of the most important achievements in recent radio 
book publishing comes with the completion of the first 
and second Supplements to the OFFICIAL RADIO 
SERVICE MANUAL. These Supplements, now ready for 
distribution, are the beginning of a series which will be pub¬ 
lished every sixty days during the year. The pages of the Sup¬ 
plements are printed exactly like those in the OFFICIAL 
RADIO SERVICE MANUAL, and as each Supplement is 
added periodically it will be kept uniform with the original book 
in paper stock, (loose-leaf form) and in make-up. 

The second Supplement to the Manual brings that useful book 
right up-to-the-minute with the diagrams and schematic cir¬ 
cuits of the latest radio models which have been placed on the 
market during the past few months, as well as with new 
information of sets for 1930 and 1931. 

With each set of Supplements a new index is supplied. The 
pages arc numbered to enable one to include the new additions 
, in their logical places in the original OFFICIAL RADIO 
SERVICE MANUAL. 

I 

Every owner of the OFFICIAL RADIO SERVICE 
MANUAL will be sure to be up-to-date in radio if he becomes 
a subscriber to the Supplements. The cost—only $3.50 a 
year—is trifling, when it is considered that it is our intention 
to publish enough Supplements during 1931 to make the 
‘ present SERVICE MANUAL more than twice the size it 
is now! 


Some of the features 
in the second Supplement 

Completely revised index for the entire OFFICIAL RADIO 
SERVICE MANUAL. 

Table of trade names in alpt.abetical order—listing the cor¬ 
responding manufacturers. 

List of Amperite line voltage regulators for standard 
receivers. 

Canadian circuits—circuits for which we have had many re¬ 
quests since the original publication of the Manual. 

Technical data of a practical testing oscillator. 


LIST OF CIRCUITS PUBLISHED IN 
SUPPLEMENT No. 2 


Canadian Marconi 
Canadian 
Westinghouse 
Sears-Roebuck 
Amertran 
Knapp *‘A” Power 
Edison 


Splitdorf 
A.C. Dayton 
Majestic 
Kennedy 
Sparks- 
Withington 
Robertson-Davis 
Lincoln 


Priess 

Garod 

Grimes 

R.C.A.-Victor 

Fada 

Silver-Marshall 

Telephone 

Maintenance 


MAIL 

COUPON 

TODAY! 


GERNSBACK PUBLICATIONS. Ine.. «<"*5 

96>98 Park Place. New Yark. N. Y. 


1 enclose $3.50 for whl«h >oi» are to enter my ,ut»<irlplliKi 
for the SuMI'lemeiMs of tlie OFFirfAL H.Vl>i<> ^*'**^' 
M.\Nl*.\L. It Is undervhMHl (hat (he Supiile.iientt \till h« 
mulled to me at I hues duriiiK the .\ear. No Sum.le- 

nieni will he sold singly. 


Name 


SUBSCRIPTION PRICE FOR SUPPLEMENT SERVICE 

*3:50 A Year 

EACH SUBSCRIPTION STARTS WITH SUPPLEMENT No. 1. 

This is a very small cost when you consider that for the whole year a Supple¬ 
ment will be mailed to you every other month. Those who already own vhe 
OFFICIAL RADIO SERVICE MANUAL have concrete evidence of what 
can be expected from a $3.50 investment in the Supplements to the original 
book. 

If you are one who has not yet recognized the importance of owning a copy 
of the OFFICIAL RADIO SERVICE MANUAL, turn to page 553 in this 
issue and learn more about this valuable book. 

Future issues of the Supplements will be ready at the following dates: 


Address 


April 1st June 1st August 1st October 1st 


city 


Stftic 
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error in llu* resistvnliu* used. A mov¬ 
ing rlnneiit that is 4*1 cenrate to 2 per cent. 
wonM never hceome more acenrate, no mat¬ 
ter how aeenrate the mnltiplier was made. 
On the tdher hand, if t\ liigh degree t>f <* 10 - 
euraev is W4*inted and the moving element 
was designed for that tyj>e of work, a very 
aeenrate multiplier must he used. If eloseV 
aeeiiraeies than i piT ecait. are re(|uircd. 
resistors must he better than i/. I^t eent. 


Fortunately, wire-wound resistors of .an 
aeeuraey of 1 per eent. jind eIosi*r, are now 
available eoiuiuereially, 4 ’is contrasted with 
the wi<I(‘r tolerances of resistors of the past. 
Kurthernion*, these resistors are tlioroughly 
seasoned. 'I'liese p<*rfeeted wire-wonlul re¬ 
sistors now make it ])ossihIe t*» convert me¬ 
ters into multi-range instruments with every 
assurance (d accurate readings. 

Ctttirfes^ of hitenuftioiiol HesUtor Comiwu^. 



Flj^. 1 (left) 

The ordinary 0-1 milliammctcr, 
as shozvu, zvith the series resist^ 
ors becomes a fnulti-scafc volt¬ 
meter. The resistor values 
should, theoretically, be lessened 
by the resistance of the mctcr*s 
fnoidno element but, except on 
the \-volt scale, this zcould make 
too triflinp a di^crcnec to be 
read. 


FU. 2 (rijiht) 

The same principle is applied 
to a .standard Z'oltmeter: except 
that the hr St seeies resistor is 
already proz'ided. 



A. C. Beat-Frequency Oscillator 


{Coufhnttd from 

Four Khy sockets, rV-typt‘ (JW) ; 

Two IChy insnlatetl Itimling posts (ill, .‘V2); 

I'wo Thordarson choke units, tvpe H-19G 
(*21,27); 

One 'riiordarson autoformcr* tvjie H-lOO 
( 22 ) ; 

One Thordarson power-supply transformer, 
type H-280 (:H) ; 

One Thordarson lilament transformer, type 
r-:i()ho (,‘ifi; 

One ICIeetrad “Uoyidty" variable grid leak, 
potentiometer type O (2I'); 

One I'dcetrad “Travolt" resistt^r, tvpe C FIO 

s (:w); 

'I'wo Fleefitlieim midget lixt'd eojuleiiscrs, 
.0()02-'>-nif,, type M-C, and two .(KMH-tuf., 
tvpe M-A, to give two .000;W-mf. capaci¬ 
ties (2, 11); 

Twi» Fleelitlieim midget condensers, . 0001 - 
mf., type M-.V (l‘b lOA); 


fnitfe ti.'Sh) 

Four Amperites, NV 227, witli mountings 
(W. 10, U, 12); 

Four Durham “Fowerolini** metallized re¬ 
sistors, with mountings: three 2 . 000 -nhin 
(1, 11, 25) and one 50,000-oluu (M>); 

One I'deetrad ptiwer switch (♦17); 

Four l'*leehtlieini bypass conden.sers: two 0.5- 
mf., type 11-50 ( 2 , 2 ); and two 1-inf., 
type 11-too (1.5, 20); 

One Fleelitheini midgc*t coupling condenser, 
. 01 -nif., type M-K (* 22 ); 

One Fleehtheini filter condenser, 1 -inf., type 
FlOl (28); 

One Fleelitlieim eoiulcnser block, type F*!! 
(25- iise<l as 2-2-1-inf.); 

One aluminum sheet 21 x 1-1 inches, cut as 
illustrated (Fig. 2 ) and bent for clia.ssis; 

One roll ('orwieo “llraidite” solid-eore hook¬ 
up wire; and 

One can Kester rosin-core radio solder. 


Operating Notes for Service Men 

{Cftnlinnetf from pope 0-19) 

these service tools. The first step is the the oscillator tracking condenser is beneath 
adjustment of the antenna and oscillator the first screen-grid tube, and can he reached 


eirenits. These nuts are located as follows; 



Position of trimmer on Emerson chassis. 


through the small apertun*. 'Fhe antenna 
compensator is situated at the right of the 
antenna and ground hiluling posts, rnder 
the chassis, thi^re are two atlju.sting nuts; 
the one iieare.st the <)rum-dial cable is the 
oscillator trimmer; the other is the .second 
antenna adjustment (Fig. 2 ). The tracking 
coiiden.ser should he adjusted for niaxiiuum 
response at about 500 ke. The oscillator 
trimmer .should he turned for maximum re¬ 
sponse at a freijueney of l.ieK) ke. while the 
dud is set on that marking. It is neee.ssary 
to use a station of that freejneney and, if 
it does lud come in at that marking on the 
scale, the sc^ale must he moved to the cor¬ 
rect positi<»n. Try the scale at a station 
of ,*d»out 700 ke. to ascertain whether it is 
correct. The first antenna knob should he 
aligned fur maximum response at about 1200 


IT’S E ASY TO 
IDENTIFY 
1931 TUBES 



Practical 
Quick Heaters 


A radio set should storl up irt o few 
seconds. But ore you willing to poy the 
usuol price of short tube life ond uocer* 
toin performonce? De Forest engineers 
hove eliminoted the gomble by unique 
design: 

1. Futl-tengthcathode tleeve,minimizing hum ond 
crackle. One-thirtieth usuol hum level. 

2. Notched infulotor (potent applied for! 
reducing bulk yet retoining twin-hole inSU* 
iotor odvontoget. 

3. Special hair-pin filament for neutralized A-C. 
field. Lower operoting temperolure thon coiled 
type with freedom from brittleness. 

4. Filament supported gt twelve points. Cannot/ 
vibrote to cause microphonic noiies. Connot 
short circuit 

These ond mony other odvonced feO<* 
tures found in every type of fresh De Forest 
Audton. irssure the 1931 performonce of 
Jhfi 1931 rodio.j^ets- 
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Dr. T. O’CONOR SLOANE 

Will Teach You at Home! 


A NVONK who can UKAI) A.NI) WUITE can sUitly 
Clwiuisio- throuKh our dimply un*parcil rouMe ^ou 
don't need a higher edutaihHi. and you don t need 
any iirevious in'eiiaration. i henilsm *9 

harder to understand than electrUUy or radio. Just plain 
sense and ordinary observation powers. 


Wc Can Teach You At Home 

Our faculty knows just how to mold >0“ 
laboratory worker, THE HEAD OF 

Oil T. O i'ONOIl SLOANE, »eienti»l. engineer and author 
of wide repute. He has had more than ^^^5' J®*". ?' 
tearhlng experience. Our course fits you for 
position in a ciieinirai lalHiralon', and you do n»f 
tu gi'e up what you are ikdng now to learn it. i*^*^*?- 
e\eninRs and week-ends you can ''<”'1^ 
faM-inating experliuents and ilic itellghtfully simple but 
i-onipreliensi^e lessuns. 


Laboratory Outfit Free 


THE COMPLETE t'llE.MH.'AL OL'TFIT and APPaRATLS 
supplied to you us part of yuur Course, without extra 
iliarge, makes you the owner of a laboratory, cwilaining 
ail the luaterlais and instruments used by a fuU-n*dgeil 
ehemist. This working kit. whieh is shipped to you at 
I lie outset of the remrse, becomes your permaiienl |iroperty. 
It Isa sturdy tilted wooden eabinet cwitaining o>er lUv 
pieees of laimratory apparatus and eberolcal supplies. 


Big Money in Chemistry 

CHEMISTS ARE WELL PAID MEN. Not only will 
our training liel|i you to get a belter job. but a worllj^ 
%>liile start on a new level. You can patent the work or 
your hands and your tiraiii, and (lerhaiis make millions of 
iloliars on a new i-lieinh-al dis«>overy. 

Kiery day the news|iapeis and inaguzines are full of new 
liriiis re|x>rting new i-henilcal dl'C-merles — In mining, in 
eleetrlrily. in foodslufT*. in sanitary and medielnal appli¬ 
ances, in puiier-making, rubber, steel, iron, dyestuffs, tex¬ 
tiles. in faei in e\ery well known Industry—and behind 
each of these diwmerles stuinls a weli-trained cheiuist 
who knew bow to take advantage of opiwrtunltyI 


No Exaggerated Claims 

THE l.VSTITUTE DOES NOT CLAIM that every chemist 
makes niillloiu, nor do we guarantee that you will iinrae- 
dlaiely get a job paying llO.tlUt) a year. Out msny 
lia\e done It and there is mi rcU'Otj why you can not do 
it too. Often enough you reatl or liear about nicii who 
have found the highest recognition, from small. Inconspicu¬ 
ous beginnings, and you wonder how they got tlie ''lucky 
break." Why, you wonder yearningly, couldn’t you be 
hucli a "iucky" fellowY You can bo —but you have to 
meet luck half way. 


to 1000 kc. It is fulvisiiltle to npcat this 
procedure, to insure jtcrfect luljustiiiciit. If 
the l.F. atljustiuents have not heen taiu- 
pcrctl with, it is hc.st to leave them. How¬ 
ever .should it heeOTue neee.ssary, eonthiue 
ill tliis manner. There are four adjn.stnient 
nuts; these tune and are loeatetl in the 
rear rijrht of the chassis from left to rijrht 
(Kijr, .f): first deteetttr plate, l.K. grid, 
l.F. j)late, .second detector grid; and should 
Ite atljusted at 175 ke. in tliat order. If 
an oscillator is not availahle, ehoo.se a pttwer- 
fnl broadcaster, whose signal i.s constant, 
and adjii.st the four nuts in the order given 
for maximum response. AVhen the l.F. a<l- 
ju.stments are macle, it i.s best to adjust 
the o.seillalor and antenna cirenit. The sec¬ 
ond antenna adjustment is made at I'iOO 
kc. with the volume control turned down; 
so that It dirtVreitec can he mded. 

riie Kinerson set now on the market uses 
one .screen-grid stage, hut the *15. amplifier 
filaments are in serie.s. Opposite the .second 
’45 tulie is a condenser eompen.sattir, whieh 
trims the detector gang eoiiden.ser. It usu¬ 
al ly makes a great ditterenee when this is 
afljusted. (Fig. 5). 

I.aek of sensitivity and a hum is sonic- 
tin ics caused by an open variometer in tlie 
Bo.seh **’28” and **’29 AC” luoflel.s. This unit 
has a coiled spring, whieh is used for con¬ 
nection to one .side of the rotor. If the 
spring loosens and breaks from the ter¬ 
minal, it need only he re.soldered. 


The Briin.swick ‘T5” and ”’22 AC” (**iini- 
ettntror’) ehas.ses use a condenser-type vol¬ 
ume control (See Oata Sheet No. .‘18, Miireh 
UAino-CuArr); if this eomponent heettnies 
imisy after a short time in operation, it 
cannot Ite eleanetl like a wire-wound resistor 
or earhon-type control. With the chassis 
htittoin sitle np and the hottoni plate off, r«>- 
tate the volume control. Yon will notire a 
wide, grey-eoveretl leail moving with the 
action; it is soldered to one of the stators 
of the variable gang. Full lightly on this 
lead, first in one ilireetion, then the other. 
*rhis jtroeediire has cleared up every ease 
ttf noisy control where it has heen tried, 
and gives no further tronide. 

rile **1.1.H” type Symington dynainie 
speaker used in tlie /.enith ‘*10, 11, 1*2” (new 
si'fies) is not adjusted in tlie usual niaii- 
ner. It has no spider, and the voiee e<»il 
is not adjusted by loo.sening tlie mounting 
nut.s. The large l>olt in the rear must he 
loo.seiied. The stand slumld he reiuttved 
out of the way; this will permit the lieUl 
pot to he juilled out. The center armature 
itar shotihl he turned and pulled tint. Here 
three .screws will he notieeil; tlte.se should 
he loitseiied to eiiahle the Service Man to 
center the voiee coil. This can he ilttne, 
in the usual maiiner, hy in.serting strips 
hetw(*en the i’ramc and tlie voiee ettil. The 
bar slioiild he replaced, and the pot put 
Itaek hy tightening the bolt provided hir 
the purpose. 


Notes on Band-Pass Tuning 

(ConthMe^i from potje 058) 


screen-grid, tind —3 on the control-grid. 
The operation of tlic tubes in this fashion 
will minimi/.e the effects of grul-eireuit 
damping ami will alhtw of greater selectivity 
in the preceding grid circuit. I’nle.ss the 
eonstruetor’s ptiverty dictates tttherwise, the 
u.se ttf at lea.st four tuned eirenits ahead of 
the untuned .stages is reettmmendetl. 

For best results, the variaide antenna re¬ 
sistor and the sereen-grid vtdtage control 
should he ettujtled togethi'r, on the .same 
.shaft. Witli the high-induetanee antenna 
.sjteeilied l»y the writer, provi’skm .shotihl he 
made for .shunting a .iKX)l-iuf. emidenser 
aenhss the antenna and ground etuineetions, 
where very .short aerials are ii.sed. 

Some eorrespondents are surprised at the 
u.se of a ’2iM)-turn antenna coil. Let the.se 
.sceptics he reassureil; this i.s not a typo- 


grapltieal error and ’200 turns is correct. 
The constants ft>r the circuit are as fol¬ 
lows: C, .(MM)3.5-mf. (four-gang condenser); 
Ce, .(ffi-mf.; C l, 0.1-inf.; (‘*2, .lMM)l-mf.; tlu-se 
are mica eonden.ser.s. M is composed ttf 12 
turns of douhle-strand (not twi.sted) No. *2*2 
D.C'.C. wire on a i-ineli tulu'. There i.s no 
spacing between turns. 

l.I, L’2, 1.3, and Hi are as speeirted in 
the preceding article (page 5iil, March, 1931, 
HAimi-CRAKr) ; l.t and 1.5 are the .same as 
1.2 and L3, except that their axes are jtar- 
allel and are sjtaeeil 3^^ inches apart, and 
the two coils are placed together inside a 
large shield, 

T!>e writer is preparing data on a tlior- 
ouglily modern receiver, with all the gadgets 
of the 1932 .sea.son, for whieh he hopes to 
lind early publication. 


Get Started Today! 

IF YOH WOrLI) LIKE TO KNOW MORE AltOUT 
eilEMISTUY, ami H yuii are Hnccrr in your desire to 
gel nut of the iread-niili of ji>t» anxiety anil wage de- 
Itendenre, if you Iia\e ambition enough to want to become 
a clieiniiit, and perliaps a famous iKie smiiie day., you will 
nut wait until tmnonrow to tind out how to go atiout it. 
MAIL the coupon below today. There Is no charge and 
no further otillgation. You witl he Hlinply asking us to 
»rlte you about loniethino that you want to know. 
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Chemical Initituto of New York. Ino. I 

Dopt. RC-531 : 

19 Park Plaeo, New York, N. Y. | 

I'lease send me at once, without any obligation on | 
niy part, your Free Hook "Opportunities for Cbem- | 
Ists," and full particulars about the Experimental * 
Equipment given to every student, | 


I NAME ... 

J address 
I CITT. 
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You Treble-or Bass-Minded? 

By A. G. HELLER* 


A ll luusicul ears do not agree as to 
wliat constitutes realistic tune quality. 
In fact, tliree radio sets may give three 
totally different renditions of the identical 
program; and each of the three set owners 
insist that his jiartieidar set has the natural 
tone quality sought. Of course the three 
sets and the three owners cannot all he 
correct so far as the nntxiral tone qnoUty 
is concerned; whieh simply goes to prove 
that there are variable factors involved. 

h'irst of all, human ears vary greatly. 
Not so long ago a scientist concluded a 
five-year study of human ears during which 


he discovered a wide discrepancy in fre¬ 
quency response. Women, it appear.s, are 
more suseeptihle to the higher fretpieneies 
and, therefore, like their radio rendition 
either muted or reilueed in volume. Men, 
being le.ss suseeptihle to the higher fre¬ 
quencies, like -their radio rendition crisp, 
sharp, ahno.st penetrating, and certainly 
loud. 

It has heen found through test that, 
where the tone is muted or mellowed, hy 
eliminating more or less of the higher fre- 


* Chief Bngineer^ InsuUne Corf*oration of .-fmrnVii. 
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(|iK*ncics, women also like the reiulition 
louder so as to ap|>r(KU‘h natiirnl v(»luine; 
hut, wluTe the toiu* is not muted, they like 
the rendition sohduetl in volume if not in 
tone. 

Seetmdly, room aeoiisties have mm‘h to 
do with tone (juality. Take a jiowerful 
radio set, siieh as wc have enjoyed dnrinjr 
the past two years, and plaee it in a sj)arse- 
ly furnished room; partieularly one with 
lianl floi)rs and laekinjr carjiets as well as 
upholstered furniture and draj^e.s. Iuum*di- 
ately tin* rendition is .sharj>, penelratinjr, 
(lisafjreeahle. 

Take the same set and place it in a richly 
furnished room. 'l‘he truie is entirely 
ehan;;ed, and the music is pleasiiiffly mel¬ 
low. The fundamental tone of the repro- 
diieer has not heeii ehaiifred, of eoursc, hut 
the hijfher frecpiencies have heen ahsorhed 
tt> a jxreater decree than in the sparsely 
furni.shed room, so that they eannot persist 
and cause disa^rceahle acoiistie.s. 

'rhe tone CfUitrol is an absolute necessity, 
1 lu‘liev(‘, in old as well as new sets. No 
.set is really ea])ahle of performiiij^ to the 
best advantajfc without this feature; which 
is even more imjiortant than the volume 


control, since it is the deprec of penetration, 
rather than the actual force of the sound 
waves, which determines the desired result. 

Aside from inu.sieal tastes and room 
acoustics, radio prof^rams them.selvcs require 
ill fife rent tone treatinenl.s. The speaking 
v(»i(‘e absolutely requires the higher fre¬ 
quencies, for ready understandahilily; and 
hra.ss instruments recpiire higher frecpiencies 
ft)r natural renditiiui. String music, on the 
other hand, should have less of the higher 
frequencies, for ideasing rendititm. Hence 
in the matter of programs as well as in 
t)lher dircM-tions, tone control is essential. 
Fortunately, the t<>ne control feature may 
now he added to any radio set, witlu»ut toids 
or teelmieal kn<»wledgc, and at a very low 
eost. 

(‘tTtain tone eontrols are designed to 
cover a rather wide range (»f frcqncneies 
and a.s.sure the proper “muting” of even the 
(dd horn-type* .s]>eakers, with their notorious 
high-pitched renditi(>n. In many instances 
where the horn type is on the vergi‘ of being 
retired from active service, it may he sal¬ 
vaged aiul broiigiit hack into the good 
graces of the family circle once more by a 
siiitalile tune control. 


Cold-Cathode Vacuum Tubes 

(Conthiued from 'page (>59) 


remarkable when you consider that neither 
invent>)r was aware of the other's work. 
1 am eonviiieed that the practical possi- 
liilities of this nndti-stage cell are em>rnioiTs, 
not only for the radio reeiuver, hnt in allied 
fields where electronic aniplilication is em¬ 
ployed. You can imagine how small mid etli- 
eieiit such a radio receiver would Ih‘, with 
practically nothing to get out of ordcT.” 

'rlic fundaniental principle is shown in 
l‘‘ig. 2; here, it will he observed, the input 
is made to the aiuxle (corresponding to the 
plate of an ordinary vaeiiuni tube) and the 
grid. 'file pliotoehx-trie suhstanee forms 
the cathode, and must therefore hi* main¬ 
tained at a negative potential. The grid 
modulates the flow of electrons, just as in 
an ordinary vaeinim tuhe. 

*]'he flow of electrons from ttic jilioto- 
eleetric suhstanee win el i forms the cathode* 
is obtained by .snl>Jeetiiig the latter to a 
source of steady illumination, preferalily 
liigli-freqiieney or idlra-violet light. 

In addition, Mr. 'riionias worked out the 
idea of a multiple eold-eathoile tuhe, in 
which a single light .shall operate a nuinher 



Fig. 3 


llrte the elements of fit't* ordinary tubes are 
hudi into one envelope, 'ivith an interior gloiV' 
/am/* to e.rcitc the five cathodes. 


of distinct cathodes each with its anode 
(plate) and auxiliary electrodes, in a single 
envelope. 'Hie external connections to such 
a tuhe would include it into a iiuiuher of 
slage.s--a.s radio-f retpieney amplitiers and 
deteetor, say. Mr. Thomas’ patent claims 
eontemplate an anmdar, or ring-like, hulli, 
with several sets of tuhe elements groupi-d 
around the central opening; into which a 
lamp hiilh for purposes of exi'itation could 
he introduced. 

A Dottier variation ujion the same idea ap- 
jiears iu his jiatent application; two designs 
fmiii NNliieh are reproduced in l*ig. .T Here 
A shows a ero.ss-seelion of tlu* hulh, in which 
th(* t'enlral illumination is produced by a 
glow-lamp with distinct electrodrs; wliile on 
each side of it arc the three elements of a 
vaeuum tuhe. At W we have a top view 
of the hull), showing the respective posi¬ 
tions of five .sets of elements, and the ex¬ 
citing lamp in the center. 

The theory is .seienlifleally sound. Several 
practical problems are presented, however; 
among them that of increasing tlie limited 
amount of current (measured in microam¬ 
peres rather than millianqieres) emitted l»y 
jihotoeleetric cells of the jire.sent ordinary 
ilesign. Anotlier is that of obtaining eco¬ 
nomically a .source of light which .shall he 
absolutely steady. Any variation in the 
light is repre.sented at once in the jihoto- 
eleetric cell, M'hieh has jiraetieally no “time 
lag*’; this very jproperty, .so indispensable in 
television, is trouhlesonu* here. For instanec, 
while daylight will operate a photoeleetrie 
cell, every pa.ssing cloud wouUl cut down 
the efTeetiveness of anijilifieation. ’riu*n, loo, 
the methods of producing light at the jire.s- 
ent time are inneh le.ss eflieient, from the 
.standpoint of loss of energy, than those of 
jirodneing heat. Nevertheles.s, much in the 
way of discovery along the.se lines may he 
lookeil for in the next few years. 


LEARN RADIO 

rhi« practical wny 


KITTEN by l«o wldi-ly known raiHo cnKineers, 
’’ tlicso Ihreo books ro\er o\ery phase of bullOinie. 
repiiiriiic and “tn»iilUc-snooling*‘ on mmlcrn receivintf 


Radio Construction 
Library 



This iirartirat T.ihrary Includes: rU.XlTIC.M, 

1)10 -Till* tiiiidjiiiii'tilal |irinri|tli*ii of radio. pri-Senteil 
111 iin uiidrr^taiulalile manner. lliuhtratcil ivith work¬ 
ing diagrams. l*U.\eTieAL U.XOIO CONSTRUC¬ 
TION .\Nn IIEIVXIU Mcihods of loiallng trouble 

and r(*ci>|>tinn fan It« and making vrorkinanliko repairs. 

IUMU"rs modern .short Wave llcceUers fully. R.XDIO 
RKC'KIVING TrUKS -Urliiclples underlying the op¬ 
eration of all vacuum tubes and their use In recep¬ 

tion, remote contnd and precision niea'^urcinenla. 

The l.lhrary is up-to-the-minute in every respect 
and I.S iniM-i] on Ihe \ery* latest derclopmepu In the 

design and manufacture of equipment. 


Three Volumes, 

6 X 9—993 paces, 
561 illustrations. 


See thh 
Library 
FREE! 


Money 


i>own 


McGraw-Hill Book Company. Ine. 

370 Seventh Avenue, New York 

.Send me tho new RADIO CONSTUrt'TION LT- 
RK.XRV, three volumes, for 10 days' free exami¬ 
nation. If sattsfacti*ry I will send $1.50 In ten 
d»>>. and $2.on a iiuinth until $7.50 Ims been paid. 
If not wanted I will return ihe books. 

Name . 

Home Address . 

City and Slate .. 

IV-illon . 


Name of Coni pa ny 


.RC-5-51 







Radio and Electric Wholesale 
Bargain Bulletin 


FxpenmentersI Servicemen I 
I 1 NOW READY 1 I 

New Wholesale Catalog No, 
66, full of real low prices 
on: Condensers, Transform¬ 
ers, Speakers and other 
numerous Items Including 
replacement parts. 



American Sales Company 

R.44 WEST I8th ST., NEW YORK CITY 


Write for Free OiiMe Book, 
“HOW TO OBTAIN A 
PATENT'* and Recoid of 
odel or sketch and descrip¬ 
tion of your invention for our Free Opinion whether it 
comes within Patent Office Rules. RADIO and KLKC- 
TRICAl. Cases n Specialty. PromM. Ff^ieirttt Srrtdce, 
PAYMENT OF FEES IN INSTALLMENTS 
VICTOR J. EVANS A CO., 923 - 9th, Washington, D. C. 


PATENTS 

Invention Blank. Send r 
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Just Out 

Latest Price Sheet — showing 
hundreds of adapters of inter' 
est to service men, experi' 
menters, inventors and manu' 
facturers. 

NEW ANALYZER PLUG 
that locks to adapters. 

ADAPTERS for pickups, mi' 
crophones, voice recording 
outfits, short wave sets, tone 
control, tube changes, the new 
2'volt tubes, set analyzers and 
tube checkers. 

SOCKETS for replacement 
and experimental work. 

SPEAKER PLUGS, multi' 
wire cables and outlets. 

SEND FOR PRICE SHEET 
TODAY 

ALDEN MFG. CO. 

0[>eTated by Alden Products Co. 


715 Centre Street 

DEPT. R 

Brockton ... Mass. 



“It's the contact that counts” 


A New Member of 
the Universal Family 



V s s complete 
ONLY vO }.fi. Cord 

Just what the amateur and ex¬ 
perimenter has been praying for. 
Genuine carbon single button 
microphone, 200 ohms resist¬ 
ance. Bronze case with suspen¬ 
sion eyelet. Life-like voice re¬ 
production. Built by micro¬ 
phone specialists! 

Only complete- 

UNIVERSAL 

Mkrophon* Co* 

(Limited) 


1163 Mydo Porfi Blvd. ♦ INGLEWOOD, CALtP. 
Other models $7.f0, $1J. $2J. tfO, $7J. Also cables, 
plugs, transformers, mountings, etc. Get catalog. 


New Types of Receiving Tubes 

{Cfntfhuifif from fKitfe 


in^. The luiiii level, in the.se indireetly 
lieatecl tubes, Ims been retlueeil to one-lif- 
tieth of the value in earlier inoilel.s. 

The <juiek-heatin^ (|uality has been pro- 
ilueed by noteliin^r the in.sulator whieh sur¬ 
rounds the twin or hair])in filament. The 
method is illustrated in 1^'ijr. 1; there are 
twelve notehes in the insulator tuhinfr. so 
that, while the lilainent is exiiosed Indween 
the “tins” it is firmly .sui>j)ortetl by them 
at thirteen points and eannot alter its posi¬ 
tion. The hulk of the insulator is thereby 
greatly redined. 



H S I 

Fid. 1 

Elements of Dc Forest quick-heater tube in 
section: H, heater, 1, the notched insulator; 
S, oxidC'COX’ercd nickel cathode. 


Variable Mu Tube 

In the preeeding issue of Il.\i)io-CR.\pr, 
the jirineiple of the variahle-imi tube was 
de.serihed; the UC.V lladiotron Co. has 
lirought out a tube ojierating on this j)riii- 
ei[»le, to he known as the *'UCA It 

is intended not to replace the 221 in re¬ 
ceivers now in use, hut for use in eircuits 
e.speeially de.signed for the jnirpose. 

As explained before, the jmrpose of those 
tubes is to overcome eross-modulation aiul 
<li.stortion, <lue to the ap})lieation of high 
negative grid biases wbieli are reipiired to 
control volume in tbe iire.senee of powerful 
interfering signals. 

The mutual eonductance of tbe 235, oper¬ 
ating under a bias of 1.5 volts, is IKM), its 
jilate n^sistanee some 2(M),(MM) ohms, ami the 
plate current is J) milliamji.s, nr about twice 
that of tbe *24-. Hut, when the grid bias 
is raised to t(> volts, the mutual eomluct- 
ance of tbe tube is nominally 10 micrombos, 
or just one one-buiulrial-and-tentb tliat ob¬ 
tained under ordinary conditions. 'I'liis enor¬ 
mous range jiermits a multi-stage receiver 
to function under the most cUverse con¬ 
ditions. 

'Hie 23.5, like the '2t, has a cathode heatetl 
iiulireetly by a filament drawing 1.75 ain- 
jicres at 2.5 volts; the jilate voltage rec¬ 
ommended is IHO, a ml the .siTcen-grid volt¬ 
age 75. The screen current should not ex¬ 
ceed a third that drawn by the j)late. The 
interna] eapaeities are, approximately, .01- 
mnif. between grid and jilate; 5 mmf. across 
the input and 10 mmf. across the output. 

Two-Volt Tube Characteristics 

The values given above, as witli any new 
tube type, are .subject to slight alterations, 
w’hen the (‘xjierimental models are replaced 
by tho.se produeetl for the market. For in¬ 
stance, in the July, 1930, issue of this maga¬ 
zine, the tentative values for the tw’o-volt 
tube types were announced. They have been 
slightly im)diru*d in some particulars; anti 
the prc.sent .standard (average) values for 
the Itadiotron tubes are as follow’s: 

Type ’30 (general pur]K)se); mutual eon- 
duetaiier 715 inieromhos; aiuplifieatiori fac¬ 


tor, 9.3; plate resistance, 1.3,000 ohms; plate 
current, 1,8 lua.; base, small I’X (like tbe 
’ 20 ). 

'i’ype ’32 (.sereen-grul) mutual eon duet- 
anee, 550 luieroinbos; amplitieation faet<»r 
(tbetiretieal) 580; j)late re.si.stanee, 1,150,000 
ohms (original rating. 8(K),<M)0); plate cur¬ 
rent, l.t ma.; screen voltagi*, (i7.5 luaxiiiiuin: 
screen current, not over one third of i>late 
eurrent; grid-plate eapaeity, not over ,02- 
nnuf, Mase, large I’X (like *22), 

'rvjie 31 (power tube); mutual conduc¬ 
tance, 700 mieronihos; amj>lifieation factor, 
3.8; jdate resistance, Mb'50 ohms; midistorted 
power <nitj)ut, 150 milliwatts; plate current, 
0.8 milliamjKs. No output protective ilevi('e, 
therefore, is needed, ami the rej)r<Klueer 
may he eonneeted direetly in the plate cir¬ 
cuit. 'I'he filament eurrent is 130 milliaiu- 
pere.s, at 2 volts. Ha.se, .small UX type. 

A Mercur>'-Vapor Rectifier 

'I'lie use of rectifying tubes whi(‘h, in¬ 
stead of a high vacuum, contain mercury 
vapor, is giuieral in ajiparatus wdiere high 
power and high voltages are reejuired. 'riiere 
lias just been anuoimet^d tlu* Llevtdopiiient 
of a .small luereury-vapor tube for the jiower 
])acks of receiving sets; it is .similar to tbe 
’80 in design, but will jia.ss more eurrent 
witli less power loss. 'I'lie type is desig¬ 
nated as ’*IMt 280M” by its makers, the 
Ferryman Fleetric Co. 

This tube is designed with additional in¬ 
sulation for its ]>late leads, extending be¬ 
yond the **j)ress’’ (as.semhly of internal 
jiarts). Its p(»wer limit is found, jiriietieully, 
in the amount <»f heat w'iru*h can be di.ssi- 
]iatetl from the bulb. During the live eyele 
of the tube, the jioti^ntial tlrop through it is 
about 17 volts; as efinijiared with, .say, 43 
in the standard high-vaeumu ’80. 'Mie nier- 
eury-vapor tube, it is estimated, will carry 
3H» milliaTnjieres at 500 volt.s, or (allowing 
for powvr lo.ss) 152 watt.s, <’ompared with 
50 for the ’80 type. 'Fliis increase of the 
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available power will permit a more efficient 
iip]>licatioii of higher voltages to receiving 
tubes; but new design «»f the power unit, 
to utilize the a (hied current supply, will be 
desirable if uiaxiiiiuiu effieiency is to be se¬ 
cured. lucidcntally, the faetor of safety of 
the rectifier tube, in tiiodern sets with push- 
pull power tubes, should be considerably 
increased. 

‘^Unitary’’ Tube Assembly 

One of the iitajor problems connected 
with the manufacture and use of tubes is 
tliat of obtaining uniformity in characteris- 
tic.s. Tlie proper proportioning of the 
elements, and especially their S|)aeing, de¬ 
termines wiiether or not the mutual con- 
duetatu'e of a tube, and consecpiently its 
amplification, will be according to its liste<l 
“average” rating; it also determines the 
intcr-clcment capacities, which are import¬ 
ant especially in the functioning of radio¬ 
frequency and detector circuits. 

Since modern tubes are made in great 
quantities, to sell at low prices, any method 
which will increase their uniformity is a 
benefit, nut merely to the manufacturer, but 
to the user; ami this must interest the Ser¬ 
vice Man who is concerned witli keeping a 
set in projier adjustment 



Fi^. 3 

The .‘frr/wrtij ** unitary" tube cornet ruction, pro^ 
ducing a rigid, uniform rtsxrmbly tc/uV/i makes 
characteristics permanent. 


The A ret unis Radio Tube Co., has devel¬ 
oped a new type of construction, known as 
“unitary structure,” for the purj>ose of in- 
.suring precision alignment of the electrodes. 
The elements—as in tlie type *27 tube, a sec¬ 
tion of which is shown in the illustration- 
are fixed rigidly in an assembly held at each 
end by mica yokes, pcrpemlicular to each 
electrode. The plate is a rigid cylinder of 
nickel, perforated to permit dissipation of 
heat, and ribbeil to increase its mechanical 
strength. The cathode is held by a collar, 
and the grid by a clij), which reinforce the 
unit, as well as furni.sh electrical connec¬ 
tions; the grid clip prevents any turning 
<»f the grid support in tlie holes through 
the yokes. In the assembly, each electnule 
is se]>arately weUh'il to the stem wires which 
sup])ort it; the whole is Iwld for this pur¬ 
pose in a Jig, which j>ermits no deviation, 
'fhe resulting uniformity obviates the need 
for matching tidies. 

A new minimum-hum *21- tube is an¬ 
nounced by the same manufacturer; it is 
quick-heating (7 seconds) and has a speidal 
jiatented high-resistance filament insulator 
which j) re vents escape of electrons, from the 
heater to the cathode, to introduce noise 
or hum. 



IVow Ready 

The NEW 1931 
TROUBLE SHOOTER’S 
MANUAL 

by 

John F. Rider 

Complete with the FREE Question 
and Answer service. 

This volume is the most extraonlinary txxik 
ever prepared lor the radio service maid It 
represents the data compiled during the past 
11 years and nothing ever published for use 
by the Radio Service Man is as complete and 
as comprehensive as this work by John E. Rider. 

More than 850 pages! 

More than 1500 diagrams! 

Whatever yotir problems in connection with 
radio service work, the 1931 Trouble Shooter s 
Manual will supply you with the vital data con¬ 
cerning the circuit, the socket layout, the set 
analyzer voltage data, the color cmle. the in¬ 
ternal connections of enclosed units, chassis 
structure, i>ectiHaritics in the radio receiver. 

If you haTc any spreia! problems John F. Rider zvHl be glad to furnish you 7 i’/ia^r 7 ’rr 
additional data you may rr^tn’rr. If you purchase the manual your questions ivill be 
ansivcrcd free. 

For the first time .since the existence of the radio service indu.stry, 0>iE book contains 
ALT. valuable data. We want you to understand that John I*\ Rider spent nineteen (19) 
months compiling this lKH)k. In it you will find the WHOLE line of receivers manulactnred 
by the popular American and Canailian receiver manufacturers. 

COMPLETE—COMPREIIENSIVK-UP-TO-DATE—it covers the entire radio and public 
address field. 

The liook is divided into eleven (II) sections. 

Sect ion I.—.\ modern Kadio Service and Truuhie SJ)o<»tlnK Course. 

Section 2.—.\n cxnlanatlon of the nri net pies and aiiidtratlon of Set .\nalyzer». 

Section IL—Viicuuin Tul>e Uata and Tables. 

Section 4.—WlrltiB diagrams of .\LL |»0|MjlHr conimerclaj receivers matnifactored since 

Section 5.—Wiring diagrams of pulilic address and iK>iver amplltlers, IncJuslte of tlie itroducts of the niosl 
fanionK niiiniifnclurers. 

Section d.—Wiring diagrams of .Md. popular elimlnatort and power packs.. 

Section 7.—Wiring diagrams of Abb popular sliort wato receivers and adaptors. 

Sn-tion X.—Wiring diagrams of Abl. iKipular kit receivers, old and new. 

.Section U.—Wiring diagrams of the tmiuilar Set Analyzers, old and new. 

.Seitlon 10.—Wiring diagrams of midget receivers. 

Section 11.—Peculiarities in riidio receivers, a secllon which you can remove from the Itook. Idnd 
separately and carry with you. Tills section l.v a distinct Innovatiofi in radio sen ice 
literature. U will tell you of any siieclal features which you must know of when testing 
the receiver. K\cry commercial receiver in the 1931 Truulde Siioutcr's Manual hy Rider 
is mentlotted in this stvUon. 

\o matter what other Ixxiks you may have, YOU NEED THE 1931 TROUllIJ*' 
SHOOTER'S .MANUAL because it incbi<Ies many diagrams and tletails which have NE\‘ER 
BEFORE appeared elsewhere. . . . This Uiok contains many diagrams which are not available 
frt>m any other .source. . . . RememlK*r that one iliagram with color code may save you enough 
time and enable you to complete a successful repair in such fa.shiuti that it will repay you for 
the entire cost of this l>ook. . . . Hot olT the press! 

The free (piestion and answer .service personally conducted by John F. Rider will be worth 
a lot of money to you. * . . It is FREE with the 1931 Trouble Shooter's Manual. . . . 

The liook is loose leaf, lieautifully boiitid. The pages arc 84 x 11 inches. The drawings 
are large and ea.sy to read. .\LL of the vital data is shown uimui the same page. Electrical 
con.staiits arc fiirni.shed ... No exiiense was spared to compile thi.s l>ouk. IT WEIGHS 
b I'OUXDS. « . . Every man who is doing service \vork should have this book! 

SOLI) WITH A .MONEY P.ACK GUARANTEE. IF YOU DON'T LIKE IT, SEND 
IT B.\CK AND YOUR MONEY WILL BE REFUNDED. WK ARE CERTAIN THAT 
VOU WILL BE MORE THAN PLEASED. 

We are in a ixisition to supply individual diagrams of receivers and to answer questions 
for service men. Write to us. 

PRICE $5.00 Postpaid. We will send the book C.O.D. 

RADIO TREATISE CO., INC. 

1440 Broadway .... New York City 


O N Page 682 you will find an interesting 
announcement on the Supplements to 
to OFFICIAL RADIO SERVICE MAN¬ 
UAL. It takes but a few minutes to read 
full particulars about this message. 
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MAKE Your Own 
Home-Recording Outfit 



USE A SKINDERVIKEN 
BUTTON 


^This Microphone Unit is the Heart 
of Home-Recording 

With a SKINDERVIKEN microphone 
button you can make a powerful HAND- 
MI CR01*H ONE — one of the essential 
parts in any lionie-rccording outfit. 

The HAND-MICROPHONE w ill 
faithfully pick up your voice and translate 
it into electrical current variations. 

These variations may be amplified — 
simply by connecting the HAND-MICRO- 
l*HONE, through a plug-in adapter to the 
detector or first audio circuit of a radio set. 

The amplified currents will powerfully 
vibrate the recording needle in a phono¬ 
graph pick-up connected to the ’’loud 
speaker" binding posts of the set, and thus 
may be made to register on any pre¬ 
grooved phonograph record. 

Tlie '‘play back” is accomplished l>y con¬ 
necting the pick-up in place of the HAND- 
MICROPHONE, and attaching a loud 
speaker to the proper binding posts. 

If you wish to dispense with the radio 
set amplifier, vou may connect the 
SKINDERVIKEN HAND - MICRO¬ 
PHONE direct to the recorder (the ’‘pick¬ 
up” with a recording needle) through a 
transformer. 

Full details supplied with every SKIN- 
DERVIKEN button, including diagrams, 
drawings and instructions. 

These wonderful little SKTNDER- 
VIKEN microphone buttons may be used 
for hundreds of uses, such as: 


RADIO AMPLIFIER 
DETECTAPHONE 
STETHOSCOPE 
MICROPHONE 


PHONOGRAPH AMPLIFIER 
TELEPHONE AMPLIFIER 
LOUD SPEAKER AMPLIFIER 
CRYSTAL SET AMPLIFIER 


95c EACH Two for $1.75 

12.PAGE INSTRUCTION BOOKLET 

containirtfl suggestions and diagrams lor innumerable 
uses, lurnished with caeh unit. 


EVERY AMATEUR SHOULD HAVE TWD OR THREE 
DF THESE AMPLIFIERS IN HIS LABORATORY 

WE PAY $5.00 IN CASH 
for every new use developiwl for this unit 
and accepted and published by us. 

SEND NO MONEY 

When the poMman delivers your order yon pay him 
for whatever you have ordered, plus a few cents 
postage. 

(Canada and Foreign; cash with orders) 


PRESS GUILD, Inc.. R. C.-531 

16 Murray St.. New York. N. Y, 

Please mall me at once as many of the following Items 
as I hare tndirated. 

... .Rkliideniken Transniltler Vnlti at 93c. for 1; $1.75 
for 2: $2.50 fnr 3: $3.20 for 4. 

^yhe^ (triirrred I will pay the postman the cost of the 
Items specified plus postage. 


Name 


Address 


City. RtaU. 


Radiola 28 with 2-Uolt Tubes 

{Cofithmetf from imtjr (i71) 


fdaiiivnt circuit; the writer Ictl it to one 
.siile of the left rheostat, marked “filament 
etuitrol” and governing all the tubes except 
tlie first 1.1*. (Vi). 

Neutralizing the R.F. Stage 
Kephire the unit in the container, as far 
as it will g4»; jdaee the eoutainer with the 
unit again in iMuliiig water, until the unit 
slips int<» j)laee. 'Fake the asseinhiy from 
tile water and allow it t<i etiol; wliieh will 
take about an liour. 'I’hen jdaee the eata- 
eoiuh on its supports and rest»lder the nine¬ 
teen wire whiskers in phiee. 

You are now ready to give tlie receiver 
a trial; reeonneet the hattery-teniiiiial strip; 
and eonnec't the batteries, t'liivk the volt¬ 
ages at the tube siiekets to see tliat they 
are O. K., if not, go over your eounei’tions 
until you locate the trtnihle. ^Vhell every¬ 
thing is O. K., plug in the tubes, loud 
speaker, and loop aerial, 
j 'I’urn on the filament switch and rheo¬ 
stats; tliat on the left all tlie way, and the 
<»ther about tliree-fourths of the way. An 
I accurate filament voltmeter must he con- 
I neeted to tlie ti])jaeks provitled. The more 
constant tlie filament voltage, between 1.8 
and 2 volts, the longer the tubes will last. 
’I’nne for signals in the usual way, keejiing 
the i'luM»stats on as far as po.ssihle. 

I’lie nentraliy.ing eoinlenser NC, eoiineeted 
between terminals 7 and 8, must now he 
adjusted. It is located at the left end of 
the elia.ssis near tlie bottom, and is luitliing 
uuire than tw<» eopper strips separateil by 
a thin stri|> of mica, A screw, loeated at 
I about the center of tlie plates, provides the 
I ad justnient; this will he covered with wax, 
j which must he removed t-arefully with u 
knife blade. 

I Now tune in a strong sigiiaj, at about 
l.’KK) ke.; remove the first l.F. tube (N»). ♦!) 
and insulate one of the filament prongs 
I with a sliort piece of straw oldahuMl from 
a soda fountain. Place tlie tulu* hack in 
' its socket, and see that it does n<»t light. 
Adjust the screw of the neutralizing e<ui- 
deiiser NC for ininiinum signal; (it must 
he turned to the left from its original jm>- 
sition.) After adjusting for mininnini .signal, 
remove the straw from the filament prong; 
the receiver is now neutralized. Ucseal the 
.screw with beeswax. 

With 5-Volt Power Tube 
If a type *71A is used, a six-volt filament 
source sueli as a storage battery is recpiired, 
A fixed lO-ohni resi.stor should he \isvi\ in 
the negative filament lead to drop the fila¬ 
ment voltage from f» to 2, for the two-volt 
tubes. A l-ohm fixed resistor reduces to 5 
the filament voltage for the ’71A; it is eon- 
neeted as follows: refer to Fig. 3, which 
shows the connections of the ontacoinh unit 
at the left end, as viewed from the rear. 
I’nsolder wire “X” at point and con¬ 

nect the i-ohm re.sfstor between wire “X2” 
and negative of liattery. Figure + shows 
these two eonneetions as they were made to 
battery. (In lieu of resistors R2 and H3, 
for fi-volt “A supply” a “No. 112” .\mj>er- 
ite .serves at ”Xl“; for 2.5-volt “.\ sup¬ 
ply” a No. 3.\ Amperite, is .suitable for 
nine 2-volt tubes). 


Connect 27 volts negative to cable marked 
”22.5 C—It will he fouml that a *71A 
tube just fits in socket No, 8, although it 
is a tight s<]ueeze. 

’1*0 use two 'JiFs etmneeted in parallel, 
insert a “Type HA** 'I’uhadapta into tulie 
s<H-ket No. 8, and place two ’31’s in the 
sockets provitled on the adapter; it will he 
mineees.sary to di.sturh any of the set’s wir¬ 
ing. 'Fhe writer used Dr Forest type KIO 
and 4-31 tubes fur his experiments; how¬ 
ever, other standard tubes can he uscil if 
desired. 

An F'.veready air-cell battery was tried 
for the filament circuit and was found en¬ 
tirely .satisfactory, 'I’he filament drain on 
this battery never should he allowed to ex¬ 
ceed 0.75-ampere. (I’lierefore, it is rce- 
oi nil I cm led that there he eon neeted in the 
eireuit a meter witli a range of 0-1.0 
amp. I'his low-resistance instrument eon- 
neeted in series with the ”A” supply will 
not appreciably add to the drain, as a low- 
resistance voltmeter might do. ’riiis meter 
should indicate not more than the total 
eonsuinption of the receiver, or, about 700 
nia.— Terh. ICtiitor,) 

Never use tlry cells unle.ss a voltmeter is 
permaiieiitly eoiineeted to the “A” circuit 
tip jacks to cheek the voltage. 

External Power Amplifier 

Many jieojde operate the Hadiola “28” in 
conjunction with the Hadiola “lOt” power 
speaker. In the original installation, fila¬ 
ment current for the tyj>e *99 tubes, ami 
their jilate sujiply, was furiiislicd by tlie 
J lower paek of the .sjieaker. (See pages 24-7 
and 254- of the Offici.xl H.auio Servick 
M.\Nr.\L.) Hut when the new two-volt tubes 
are useil, the filament cannot he oj>erate(l 
from the Hadiola lOl*. lltiwever, an Kver- 
eady air-eel! Iiattery may he used, the fila¬ 
ment eonneetions to the speaker being tlis- 
eoiineeted; ami only the ”H** current for 
the tubes is then tlrawii from the amplifier. 

Those who wish to use this receiver with 
an external jiower amjdifier will not have 
tti worry about replacing tlie output tube 
of the ”28,” inasmiieh ns this stage will not 
he iLsetl. (The external power amplifier 
plugs into the fir.st audio jack.) Ue sure, 
however, to adjust the filament voltage to 
the eorreet value. 

The writer will <*ncleavor to prepare for 
a fortheoining issue of H.xmo-CRAKr a con¬ 
densed deseription of the manner in whi<*h 
the Hadiola ”812” (semi-portuhle) and ”25” 
may he improved, if the rentiers inaiiife.st 
sutlieient interest in this subject. Impiiries 
reg^arding this conversion system may he 
addressed to the writer, i>rovitletl there is 
enclosed a stamped return envelope. (Be- 
t<»re closing this article it is desired to sound 
a note of caution: while this story by .^Ir, 
Sjirayherry follows sound practice, anti i.s 
the outcome of practical exjieriinents in his 
laboratory, the results olitained liy other 
constructors will depend upon individual 
ability to follow instructions and master 
.slightly differing eonditioii.s. The nmst 
im))ortant point to rnneniher is that “it 
can he done.”-— Tech. ICditor.) 
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The “L- 32 ” Ultradyne 

(Continued frmn potje <)**?) 

They fit tijrhtly a hakrlUe tiiUe liavinp: a 
iliaiiiotfi* of 1'.^ inches. 'Ihc finislinl coils 
arc aiioiit 5/w ide; and arc wound lo 
ahoirt the same tliickncss. 

With the s|)c(‘iticd parts, calihratcd coil.s 
are available for 1.1, 1.2 and I.:}. 
appnixiruations of their constnicti«m are as 
follows: broadcast hand, 1.1, h turns; 1.2, 
120 turns; 1.3, it turns. 'I'lic KiO-iuctcr 
haiul, 1.1, to turns; 1.2, (i(^ turns; 1 ..3, 15 
turns. The 80-nictcr hand, IJ, 20 turns; 

1/2, 25 turns; 1.3, 32 turns. 'Ihe Hhmctcu* 
hand, I.l, 1.5 turns; 1/2, 15 turns; 1.3, 21 
tiirn.s. The 20-nictcr hand, 1.1, 10 turns; 

1/2, 10 turns; 1.3, It turns. 'I'nlie bases of 
Ihc rV-type may he used f^tr tonus; small 
wire hein^ used for tlu* lar^rcr wimlinjrs. 

'I'lie s])acin|^ between turns and wiiulin^s, 

and the si/.es of wire are experimental. 

In elo.sin^, it must he mentiomal that own¬ 
ers of early model> nf the ‘M.-32" liave been 
ahh* durinj^ the early jiart of tlie evenhijr 
to turn* in distant stations while tlu* New 
\ ork (local) hroatleast stations W(*re operat- 
iiifT. For instance, station Wl.W in Cin¬ 
cinnati may he tuned in, to the total exiln- 
sion of the jMiwerful Newark station, WOH. 
And stations thnnijrhout the world have been 
copied <m short waves. 

Additional information, and data n*gard- 
in|^ eirenit or eimstruetion hlneprints, will 
gladly he given by the writer; who may Iw 
addressed in eare of H.muo-C'hait, 

List of Kit Parts 

One VttrniJifne antenna coil, I.l. L2; 

Ont* I’ltrodifUf' oscillator coil, 1.3; 

One Amerrhoke “‘ryjie 3Ht2,'* l.t; 

()nr Amerrhnke “'rype lOJI,*' I..5; 

One yntionnl “‘r.'l>e S. K, 50" variable con¬ 
denser, ('1; 

One ,\ttti*nHtl *‘'rype K, C. 25<>" variaide 
eomlenser, C2; 

< )m* .\o//ouo/ \ ariahle (*<»ndenser, special de¬ 
sign, ( :M A; 

I'liree Aenn^tx condenser luiit.s, O-.l-.l-.l- 
inf., ('5, (3), (7; 

(ha* Aeroznx special condenser unit, n-|. 
h-l-l-l inf., CH; 

Four Cohfmet fixed comlen.sers; one .0005- 
mf., ( 9; one .0.5-iiif., ( |0; one u.25-Mif, 
('ll; one .01-mf., Cl2; 

One AertfX'ox "Ili-Farad" dry elei’trolytie 
eonden.ser hank, O-t-i-t-t mf.. Cl t-1.5-1 (>- 
IT; 

One Cilof fixed condenser, 1 inf., C18; 

'I'hree f^ttmformers "Tvpe I.-32.” *1'!, *r2. 
T3; 

One Amerfron "’rvjie 151” audio transfor¬ 
mer, 'rt; 

One Amerfrnn "'I'ype FF 2t5A” )) 0 \ver 
Ira ns former, 'I'li; 

Two Lifuch resistors *'‘r>pe I.Ft,” o..5-.Me- 
gohm, U1, HIT; 

One i>nrham resistor, 750 ohms, H2; 

Nine Ltfnvh resistors "'Pypt* l.Ft,” 0.5-me- 
gnlun (two needed) HI, HIT; 1.5,000 ohms 
(tw’o needed), H3, H12; .5O,0<X) ohms 

(four needed), Ht, U7, HlO, HU; 0.2.5- 
megohm (1 needed), HlG; 

Six Lynch re.sistors ‘Type LH t,” 
ohms, H.5, Hfi, H«, H9,‘Hll, H13; 

(Continned on fnufe 090) 


The WORLD’S GREATEST All-Ware SCREEN GRID SUPER 



ULTRADYNE BOOKLET 

for IhN brNtklFl tvlilrh lelU 
ha ru lon-tniai ami oiiar.iie ihe I'lira- 
chin- UOliKl. I. M U.ciitcT riiis 
liiKiklti nil) c-oiitaliis lirc-^ixc- |>ii 4 iiro 
alliBram.. ami la^ out- of On- eiitln -.cl; 
aha. Ufe-.>l/(- \\lrlr»K altiKraiU aaf the 
onlrt clra lilt •.IkiwIiis eter>' wire loca¬ 
tion and connection 


ULTRADYNE KIT 

The kit ronfainji 3 speclaltv te«teal 
anal iiiatalical 1 I t r a f n r in c r S «lt : 
d aMi li I c la iiiiicniaatmi: conaienser.. I 
aluiiiinuiii M.ilial a HIM. 1 .padal Mce] 
cha.>i< drilled ami plcncal .is per .|>ecl- 
tia lattoris, ill n aalj for niaiuniliit.-. thrci> 

ruhlnr ..net anal -I ca.ll nipuntlnr 

plllai. and IXSTlircTION 
HOOKI.ET 

LI I Prla e .. 



Operates entirely front A.C. Line 
Completely Shielded Throughout 
Covers All Wavelengths from IS to 600 
Meters 

Tunes as easily and smoothly on the short 
wave as it does on the broadcast band 
10 K C Seleetivity Over Entire Band 
Selectivity and Sensitivity so great, dis¬ 
tance range is unlimited 
Power Detection 
Push Pull Amplification 
Full Natural Tone 
Not a Trace of Hum or Distortion 
Steel Chassis 
Simplified Construction 


Mr H. W. Duiey of Brooklyn^ 
M. Y., reports he loK^ed 74 sta^ 
fiofif in one night. 




MODEL L-32 


for TONE, DISTANCE 
and SELECTIVITY 


The model L-32 Ultradyne, with the Dynatron 
oscillator, works equally as well on short waves 
as it does on the broadcast band. 


\n ritr.'idviu' RccpIvit operating In Now York 
< it\. «,i'<ih\ tunes out \VoH, Newark, aiul bring.. 
Ill AVl.W.' c'iip fiiiiiiti. witliout d triu<‘ of iiit< r* 
U-n iiM‘. Likewise, WM-\<N <*hh ago, i« lirnuglij in 
without iiiti*rforenee troiii \YK.\F, New York; K(»o. 
(i.ikhilMl: W.NL. Salt Lake rit> : Kl'l, Los .\ngi k*.. ; 
Ko.\, I»eii\i‘r NICN, M< M< o < it\. to ineiitiou :i 
t*\K, \i,i\v hull higgl'd regularly. Short wavi- ^ta- 
tious from* all o\or tin- world ha\e Ik in c-oph d on 
tlh I lirod.Mio U<-ioi\« r 

I'ln SniKT-st iisli Flio Dvnalroii system of 
r.idiii reci'ption res]ioiids to weaker RigiMls tli;iii 
the (■oTi\eitthinal met hod having far greater so- 
h 4 tiMt\ and providing tuning case that is mi- 
ni 4 it< hod l Uriulyiie jierforniaiice is tlie envy of 
Tin rudfo Industry. 


TRAUL RADIO CO., 1075 Atlantic Avenue, Brooklyn, N- Y. 


SERVICE MEN 
WANTED EVERYWHERE 


^ I install and service all makes of sound reproducing systems, 
public address systems, etc, 

NATIONAL SOUND SERVICE BUREAU is an organization of 
manufacturers of sound equipment, users of sound equipment and 
hundreds of electro-acoustical engineers located everywhere to install 
and service this equipment. 

If you are competent now, our organization needs you; if not, we can 
arrange to have you trained- Write us your present qualifications. 


USERS OF SOUND EQUIPMENT, 
write us. We have an electro-acoustical 
engineer near you available now to 
help you. 


NATIONAL SOUND 

723 Seventh .Avenue 


MANUFACTURERS OF SOUND 
EQUIPMENT, you can join our or¬ 
ganization and reap the advantages of 
the largest and most comprehensive 
sound service menu’s organization in the 
world. 


SERVICE BUREAU 

New York, N. Y. 


Dept. RC 


B e sure to read the message on page 682 of this 
issue. It is an important announcement and tells 
all about the Supplements to the OFFICIAL RADIO 
SERVICE MANUAL. 



































690 


R A D I O - C U A F T 


May, 1931 


39,000 RADIO MEN 

CANT BE WRONG! 


T HIS !>ook is not a <lictionary. Imt a true 
Radio Kticyclopedta, coveriiij; Railio from A to 
Z. It is the first stanilard wiirk ever imlilished 
in America attempting; to classliy alplial>etically the 
countless words use<l in this hiKhIv si>ecia1ized 
science of Radio. The Kncyclopedia was first 
issued in 1937, The volume olTered nt>:e is the 
Second Kdition, greatly enlarged and improved. 


S. GERNSBACK CORPORATION ' 

98 Park Place. New York. N. Y. I 

Kindly send me one nijiy nf ihe Second Edition nf • 

S (tvnndi ark's Radio En(>Ttr>|iedl.i. I enrlosp here* I 
with S:t.88 for uhiili yoir are to send me lUe book 1 
|l4l^tpnid. (Kirn-lRn and Fanarla add S.V. extra.) If I 
ibe iHxrk doet not rnriie U|) to rny esneilatlon!!. or Is I 
no! a> repri'<«ented. 1 <an return It. anrl havo my money : 
rufunded in full. | 

Name . | 

Address . I 


Rt*-5 # 


Kvery page is replete with illustrations; a vast 
numlicr of tables and charts have been added. In 
many in.stanccs, the definitions have Inren rewritten 
to coiiforin to new developments ami new material 
has been added which makes the l»ook twice the 
size of the first edition. 

The Kncyclopetlia contains definitions of every 
word anil phrase used in the entire Radio art— 
every circuit, p.art and apparatus, formula, abbrevia¬ 
tion, outfit, .iccessory, etc., is thoroughly explained. 
The entire l>ook is written in everyday Knglish, 
easily umlerstood by anyone. 

The Railio Encyclopedia is published in one 
volume, iKuiiid in semi*flexible red morocco kcratol, 
size 9 X 12 inches .ami gobbstamfierl ci>ver. Heavy 
ledger stock is used ami the liwse-Ieaf construction 
triaides new material to be added periodically. 

39,000 men bought the first edition! 


One Claroaiat “Type M-3-TSP*’ volume-con¬ 
trol jMitvntioinotor, .3,01)0 ohms. It 17; 

One i Durham re.si.stor, heavy-<liity type, 
1,.500 oliin.s, it 17; 

One l^Uot volt;i/re tUvhler for 'I*) j>o\ver 
park, It 19, It'JO, lt2i, ItJ’J; 

'Three Durhiuti eenter-tapped re.si.stttr.s, 20- 
olnii type, lt23, lt24, It2.5; 

One hnrhaw re.sistor, 790 ohiii.s, lt2(>; 

One Lltrnthfne ehn.ssis, drilled; 

One National illiiniiiuited dial, 270-tletrree, 
“Type U”; 

F(»nr yational tube .shields; 

One Alcoa ahiniinum hox-.shield; 

Nine I’Jfn/ “P'Y” sockets; 

Three Khif “I'X” sockets; 

One l'Y-j)lu^ for reproducer; 

Two XotionnI knoh.s, for Vi"*'’- shaft; 

Two yolional screeii-^riti clips; 

One “antenna-|j:roumr* etuiiiection-strip; 

One i/,-incl» rod; 

Fifty feet of hook-ii}i wire; 

Two feet of resin-eore .solder; 

Screws, nuts, hijrs, wa.shers, etc.; 

One instruction hook; 

One set of A returns tultes, ns follows: five 
No. Tit; one No. 127; two No. 14.5; one 
No. 180. 


Service Man*s Forum 

(Conlhiaed from jauje <>. 51 ) 

(with the .sin/rie exception of our friend 
Mr. ('lerk, of (’anada). However, I would 
like to ofler a few siip:|restions: 

In })reseiitin/r articles deserihinp new de^ 
viee.s, such as tlie dynatron oscillator in tlie 
February issue, have the writer specify tlie 
proper j>arts. As it is, the would-he builder 
has to spend a lot (»f time writinir to ilift'er- 
cut iiiamifaeturer.s. 'Then, too, in the art,ieie 
mentioned, the choke is a pair of head- 
jihones. Who wants to use a perfectly fjooil 
pair of Haldwius tliere? Why not .specify 
a particular value (if audio choke and the 
make? And who makes a transformer that 
exactly meets tlie .spec! fi eat ions? 

'Tlien, why not run a series of articles on 
.short-wave converters, usin|r standard 
part.s, instead of tlie usual roll-your-own? 
How well I remeiiiher my first (anti last) 
attempt tu build a .short-wave coil. 

W. (’. Str.xi'uii .V, 

51-0 Mari (fold ^Ix^euiie, 
Jiovkif Mouut, y. C. 

(We are ;rlad to have this letter from .Mr. 
Straujrhu, like any otlier hearinfj upon edi¬ 
torial |)oliey, as a iruide in our endeavor to 
supply the irreatest iiiunher of readers with 
what they want. Most articles list parts 
and maker's mnuhers; aItlioii|rli many con¬ 
structors use parts out of a well-stori*d 
junkhox, which it wtnild lie dirtieiilt to 
diij)li<‘ate toilav. 'The experimenter must 
he prepared to sn!»stitute. .\s for short¬ 
wave eoiks, no doubt it is more .satisfactory 
and perhaps le.ss expi-nsive, when the value 
of time is eonsidereil, to tmy the manii- 
faetured article; luit no article has ever 
been puhlLshed speeifvin|r a manufactured 
.si't of coils, without aroiisin|f the (h-sire of 
innumerable readers to know the number 
of turns and the si/e of wire. 'Tliere is no 
doubt that tliere are thou.sands who wish 
to “roll their own,” even if it costs them 
a little more to do so.— Kditor.) 



A Book of Great 
Value to Everyone 
Interested in Radio 


For every Home 
every Repair Shop 
every Radio Store 
every Laboratory 
every Library 


S. Gernsback’s 
Radio Encyclopedia 


$3.98 

Pustajte 
I^repaid 
{Canada and 
foreign add 
35c. postage) 


(2d EDITION) 


Stale. 
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“S. W. S.” Super 

(Contlnufd from 


RevelationSWS 9 


MuTfjifter tuninjr slioiiltl lu‘ done witli the 
main tiiniiijr control and the vernier to its 
left. VariaticMis in volume should lie taken 
care of hy means of tin* volume* eoutro). ‘I’lie 
set should now he reach to use. 

Wliile tuni^^^ if you hc*ar a broadcast 
.station, don't pass o\c*r it hec'ause it is 
loud: p*t tlie c‘all h ttc-rs, if only to c*jilihrate 
the rec*ei\er, The rc*as«ni fm* this state- 
> mc*nt is the faet that nicest )H*oplo, while 

tuning tliis receiver, pi past any sta¬ 
tion that happc*ns to he loud, thinking it 
cudy a powc'iful loc*aK It takes cpiitc* a 
while* to ^et used to tin* faet that (as in 
most easels when wc have* tric*d the rc‘e(‘ivc*r) 
the (li.'tfont i<t<ttiimx oonf he env /oin/, // 
hnnhr than the loaft! 

r\\e author will at alt times he interested 
in lic-arinjr luiW t*onstruetors of this rc*eeiver 
make out with it; sinee \ic is certain that, 
if the rc(*eivcr dcu‘S not eonie up to its 
mark, there has been soinc-thinjr wron^^ in 
eithe r the jiarts or e*onst me t ion. There 
will selelom he au\thinjr wrouff in the lun- 
injr, lie*eause it is so simjile. If tin*re arc 
any (|uestions or further information tin* 
reade*!* would like to ask he may t*’el fnu* to 
write to tlie author, in e‘are of H.\mo- 
C'RAKr. 

List of Parts 

Two Ilommortumt 1 \ pe* ML-i 1 fO-uif. 

\'ariahje e*oneleusers (t I, C*l) ; 

Une* hevisrhmoHo .000ir,-mf. !ixe*d eon- 

denscT (C’J to he* mounted diree*tly on 
eap of serec*n-jrriel tula*): 

One rUnt “Type* ,\ 2:r .(MMU-uiL, variable 
eomlenser, (t*f): 

One Ihthifler .oool.'i-mf. Iixe*d e*onde*nser. 

Four ‘'siamese * 0.*25-inf., hy-pass 

eondeiisers (Cd, C'7, ( C 10, C 1*1, f I t, 
C l‘h ( ’JO); 

'rhre*e IIitittmorlunft *’lype l'.( -Hi hO-miiif. 

e*<|uaii/.iu^ eondensers (C'H, C*ll, CT5) ; 
Two St oOfffno .Ol-int. li\eel e*oMde*nsers, (C. I'J, 


Old): 



One Cohjmet 

.<i<Hi2-mf. fixt*<l 

eomh*nser 


(C 17):* 



f 

Two 1 hilt/no t 

.<M»2-Tiif. fixetl 

eoiuh*nsers. 


(( IS, C'2f): 
One huhtlief 

l,(MMl-\olt 1-mf. 

fixetl etm- 


tleus(*r (021): 

Two th,ttfnief elcHtrolytie S-mf. fixed eon¬ 
densers (022, 02:1); 

One ruhjmet O.ri-mf. fixed e*ondenser, (<’25); 
One* intrhnm 2*’),0fMt-ohm fixed re*sistor (Ul); 
'Pwo horhoot 2-mejr. resistors (U2, KT); 
Three* L//ae/. 10,<KM)-ohm fix<*d n*sistors 

(U:}, lU, KIO); 

Two I Durham 500-ohm fixed rt*sistors (U5, 
Ud): 

One Cl ff rust of 5<iO,cKiO-ohm jiotentioineter 

(KH): 

One (Iftroittot 50,n<Ki-<»hm peitentioiiieder 

(KfO; 

()n<* l>iirhfnu 5,fMio-olnii fixe*d r<*sistor (lill): 
One l.qnrh 10,000-eihm heavy duty limitin^^ 
resisteir (U12): 

'I’wo I>nrhoto 2fi-ohni (*enter-tapped resistors 
(UKl, U15); 

One Cre.'tnnlio 780-ohiu 25-watt resistor 
(HU); 

{Continued on potje f)92) 



H F.UK is a real de*velo})m(*nt. A 9-tuhe A.C. Short-Wave Sup<*f dc- 
sijrned to iu<*orporate every advaneeinent in tlu‘ art from both an 
e*h*e*t rie*al and m<*e*hanic*al .standpoint. 

Him* prints ineludinjr eom])lete panel layouts -wirinjr diajrrams and all 
instruetion.s for assembly and wirinjr.. . $ 1.00 

Send for our Catalogue “A” 

WIRELESS EGERT ENGINEERING, INC. 

179 Greenwich Street ... New York, N. Y. 


RADIO MAP 

OF NORTH AMERICA 

Showing all ('ouiitries, States ami Provinces and all ('ities having a 
broadcasting station 

Printed on good paper, 22 x 22, with cover 
Simple method of measuring distances 
Time zones accurately sho^in 

Contains complete list of broadcasting stations arranged geographically with power, 
call letters, freepiencies and key for instant location on map 

Price only 25 cents 

Every radio listener should have one 

RADEX — The Radio Fan’s Own Magazine 

Contains the Tno>t complete, accurate, up-to-date list of broadcasting stations 
published. 

C’ross-indexeel by dial number, freciuencies, wave-lengths, cal! letters and coun¬ 
tries, slates and cities. 

So arranged that merely entering dial mnnbers calibrates any set, dials even 
for stations never before received. 

“What's on the Air 'ronight?” and “What’s Wrong With My Sct?“ are tw’o 
regular and interesting features. 

25c. per copy, $1,75 per year 


THE RADEX PRESS - - 1313 Sixth Street, Cleveland, Ohio 


I 




AMPERITE $«ir-AdIuttfnff Line Volt- 
os* Control pr«vants noiiy voltas* 
fluctuations In «l<ctrie radios. Saves 
tuboi —improves tor*. Demand 
AMPERITE when you 
buy o rodio# Include 
it when you build. 


961 MOAOWAV. KfcW VOMC 


For Free Bulletin 
Write Dept. RC-5 


TRUUOLT RESISTORS 


Will Save Your 
Time and Money 

TKrVtll.TS havr a unl^iuc open* 
air uitKlltiK. u*nnli>al HIim may lie at* 
tsiihr<) at any ixiiot to |iroUd« 
xullasea rr«|utr6i]. That haixly ffatun* 
iiiakrs It irwexsan' lo rarry laily a fru 
TlirVOliTS In your lahonuory or wn* 
lix* kit In «nl«*r to lUl any rc.'itiitor need. 

Write Dept. RC-5 for free new, 

36*page Eleetrad Catalog af att 
products. 

175 VArtek. 9U Kew York. N.Y 

ELECTRAD 
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SHORT WAVE TONE 

Here is a new ktnk for the S.W. enthusiast. 
Cut out background noises and mushy tone 
with the CLAROSTAT TONE CONTROL 

panel mounting type. 

Just drill one 
hole and run 
two wires to 
audio trans* 
former — that*s 
all. 

Regularly sup* 
plied without 
wire or adapters^ 
^J.SO. 

Extra for pair 
of adapters and 
flexible wire, 50c* 
CLAROSTAT MFC. CO., Inc. 

285 N. 6th Street • • Brooklyn, N. Y. 



Bristol Double Button 
Microphone Transformers 


An excellent Input transformer 
fur all ^taiubrU itiicruiihones. 
Rrhnury iiniieituiice is 100 
uhuis her button. l‘se oni 
9 I 1 I 9 fur »iiiKle Inittcii iiilfcc-i. 
riiis transfurmer is euual In 
elTiclency to others sclUntf at 
iiisiny times our 
special low price 


TH'Rrt'rt Send NOW tor a copy of our LATEST 
BARGAIN BULLETIN. 

HARRISON RADIO CO. 

DEPT. R 

189 Franklin St. :: New York City 



SOufy Radio in 


CANADA’S PIONEER COLLEGE, endorsed 
by leading radio manufacturers, offers DAY, 
EVENING, HOME STUDY and SPECIAL 
TRADE COURSES with free scholarships 
and trip to Toronto (all expenses paid). 
Write for booklet to Principal. 

RADIO COLLEGE OF CANADA 
Limited 

310 YonOe Street . - - Toronto 



ALUMINUM BOX SHIELDS 

Oenulnr *'AT.(‘0,\“ stock, slberdin finish, 
r. \ 0 X r>. $i.sfi—11 \ r. x a. 10 x 

1 : X 7 Munil<ir !<lze 1 x 4 x Cull 

Slilciil (tike iilciiiri' nil rlKlili $l.UU. Any 
Size to Order. 

rnll ShlchN, Coll Hiilo Crners. Shlelilcd 
Wlic. riliit (Viil fnliiK ."t**! : .\ni]irrltoa 
(nr 2 -1 nit (Ulies "lie; K\orc;iUy .\lr-Ceil 
Italterles. 

“BUDDY" Test Prod 
Aluu\s sliiirii iKiliiifil. tisink 
hh'inimiaiili iiee«li,*.-;. t-ft. uircs, 
spiitlr nr hlmiie ti|><. rnlnrcii 
iiihplcs liU'iitify psii'li lead. 
$I >0 pair. 

We stiei'lallze li) tail In pari? 
cxeliishclj parts furnished for 
any kit in any magazine. 

__Phase Inehide I’oslaKe. 

BLAN. THE RADIO MAN. Inc. 

89 Cortiandt St. Oept. RC-S3I New YcN-k. N. Y. 



DEALERS and SERVICE MEN I 

staxdardize o.v I 

I I RF.^ISTORS I I 

For Permanent Replacement—Accurate—Guaranteed 
li'riti' jor ilcscr\pfiv\- vufoloaur *'RC'* 
LYNCH MFG. CO.. INC.. I77S Broadway. New York 


Bronze Dial Cable 

Kreft a supply on hand—sare time and money, 
S|»efjal Inu brlii-s for ver\l<e Men anil Dealers. 
:.ii-f(. coll. 7e. foot loo-ft mil 5c. foot 

‘jr»0-fi. coll. 4e. foot '»00-fi (oil 3e. foot 

SI am lard size used l»y leading manufaeturers of radio 
sets having drum type dials. Mailed C.0.0. Address 
MULLINS DIAL CABLE 

134 Sp. Mason Av«. Chicapo. III. 


One ElectTtul 20,000-Dlini tapped voltage di¬ 
vider (UI(>); 

One hurlnim 2(KK>-()hni re.si.stur (U17); 

Fo'ir \\\E.E.Vo* 115-iiiilHlu'nry U.l*. diokes 
(UFCl, HFF2, UFC:), UFc'l); 

Five Ueueral Utnlio itliig-in jacks and Jiliigs 
(,II, .12, J:L 1 J 4 , ,15; tlicse must be insu¬ 
lated from the metal front panel.— Tech- 
iiictfl Editftr) ; 


One ytttUnml “Type VllCC** drum dial; 
One A rrozc-H. toggle switeh, Sw.; 
One Metal front panel; 


riirei* ir./ 

^LE.Co. “Type.s LL, 

LM, and 

LIT 

.shicl(U‘(l 

plug-in indiietmiees, one 

each 

(LI: see text); 



'rhree \\\ 

E*E.Co* “'rvpes 11 

•1, ii-'-i. 

1F:1” 

.shielded 

I.F. transformers 

(titif cur 

h L2. 

L:l, L4; 

sec text); 




One ^fiiterfran first stage ‘'Del.nxe’‘ A.F. 
transformer (Tl); 

One inertrtui “Type 1/51” input pn.sh-pnil 
A.F. transtornier ('i’2); 

One Ainerfran “'Type 44:1” (for dynamic re- 
prod it eer), or “Type 4t2” (magnetic re- 
prodiK‘er), output push-pull .\.F. trans- 
fornicr (T:i) ; 

'Fwo Thonlarmni .‘lO-heiirv, 7.>-iiia. iiitcr 
chokes (Cli. 1, Ch. 2) ; 

One ’o. “Type F'F Ub” power trans¬ 

former (FT); 

Nine Cinch tnhe sockets, three l^X and six 

UV. 


Radio-Craft Kinks 

{C'oiifiniieil fr<tni inuje b7:l) 

in the metal sheet tliat he uses for a chassis 
ha.se. Obtaining neat holes was a problem 
to me until I had made up the outlit illus¬ 
trated. 'Fhe method is as follows: 

Two piee(‘.s of flat iron (about :10 inches 
long, i^j-iiieh thick, and two or tliree inches 
wide) are obtained and clamped together, 
one above tlie other; so that, after drilling, 
the holes in both pieces will correspond to 
size and location. Now, drill a %-ineh hole, 
about i iiu‘h from each end of tlie iron 
strips; and also, near the center of the 
strip.s, drill holes of the sizes that will later 
be reijuired in the chassis hast*. N(*xt, re- 
move the elaiii]) tliat holds them together, 
and holt them together. list* two %-incli 
bolts for this, and place a :l/B2-ineh washer 
at each end, between the iron stnp.s. 

'rids eoinpletes the const met ion of the 
jig, Init Von will need pimehe.s, to fit the 
various holes in it; tht‘y are niadt* of round 
.steel and should lit neatly into the holes. 

To ti.se the device, slid the sheet of metal 
to he punched between the iron strips; place 
the projier punch in the liole in the top 
strip, and strike with a heavy hammer. 

I had my punches and jig made at a ma¬ 
chine shop, at a eo.st of .$l./50; and the out¬ 
fit has certainly paid for it.self over and 
over. 


PATENTS — TRADE MARKS 

All rases submitted given personal attention by 
members of tlie firm. Information and booklet free. 

Patent Office and Federal Court Practice 

Lancaster, Allwine & Rommel 

Patent Law Offices 

475 OURAY BLDG., WASHINGTON, D. C. 


A 

Special 

Courtesy 

to 


Rddiotricians 

Professionals 

Engineers 

Mechanics 

Consultants 

Designers 

Service Men 

Contractors 

Manufacturers 

Dealers 


In ortder to make it possible for all 
Radio Technicians to read RADIO¬ 
CRAFT regularly, each month, we 
have put into effect a special 
subscription price. 

The regular price of RADIO¬ 
CRAFT is $2.50 a year (12 issues). 
The newsstand rate is 25 cents a 
copy. 

Any radio professional, sending in 
a subscription on his letterhead, 
showing that he is engaged in 
some capacity in radio work will 
receive as a special courtesy 


EIGHT ISSUES OF 



FOR ONE DOLLAR 

Just pin a dollar bill to the coupon 
below and forward it with your 
letterhead or business card. 


RADIO-CRAFT. 

RC-5. 98 Park Place. 

New York, N. Y. 

EncIose(J find $1.00 for wbicb please 
enter my subscription to RADI0*CRAFT 
for eight months. 

Name . 

Address . 

City. State.. 
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A Home-Made Super 

(Cvn f i ^1 w< </ f roui pape (>72) 

that this receiver, j)n»perly constructed, will 
reproduce faithfully, and that tone eontroK 
merely lessening the hijrh or low nott‘s, 
makes the (juality inferior. 

It should not be necessary to jrd into the 
details of construction, as they have been 
j>rctty well covered in preceding issues. It 
is essential to have no pickup other than 
tlirt)Ufrh the antenna. Sluchled hookup wire 
was used tlin)U{rhont, with its hraidiiijr 
grounded. 

The hia.sing resistor H2, ftir the dc‘tector 
stage, is 50 oluns, wire-wound; Wi is ohms. 
‘J'he same values are usetl for the inter¬ 
mediate amplifier V3, in H5 and Uh. Other 
filament controls are the ajipropriatc Am- 
perites ((>30 and 031 types). The small lamp 
in the comnioii “It—*’ return will jiroteel 
the tubes, in the ease of a Nhort-eirenit. 

Two dry cells, giving 3 volts, may be used 
to light the filaments of these tulies, which 
draw a total of 0.4Jf-ampere. Id that case, 
reim>ve the filament resistors; insert a (i-ohm 
rheostat at X in the lead, alter fixing 

a stop so that two (►Inns must always re¬ 
main in the circuit. 'I'he gri<l returns fnun 
Vl and V3 are then hrought to the nega¬ 
tive terminal of a 3-volt battery, and 

those from V2 and V5 tt» the negative of a 
lyo-volt battery. (If a 2-volt air-cell bat¬ 
tery is to he use<l, the })reeautions de.serihetl 
on pages 591 and 595 of the Al)ril issue of 
U.miio-Cr.vki* should be observetl. — Editor.) 

List of Parts Used 

Two Pilot ,()()d35-mf. variable condensers. 
No. I(il7 (t‘l, r2) and flexible coupling; 
One Pilot .()0()5-mf. variable et»nden.ser, No. 
1(123; and drum dials; <me (»-volt Jiilot 
lamp ami .so<‘ket, for fu.se; 

'I'liree Pilot U.h'. transformers No. 17(i, al¬ 
tered as per text (Ll, L2, L(i); 

'I'wo I.h\ transformers (lA, 1-5—.see Inlow); 
r<-n Pilot idih-paurl l*X sockets, for coils 
ami tubes; 

I'hree X-I- Valiodmsrrs, (1-5 ((.'I, ('5, C'd); 
I’ive PiUpt bO-niillihenry U.F. chokes, No# 
130; 

Two 3,(M>0-ohin \ariable resistors (Hi, Ut(); 
h'our wire-wound filament resi.stors: two 
5(f-ohm, (H2, H5) ; two 15-olun (U3, ltd): 
Pive A in pe fit IS f<iur (>30 (IM-, H9, RlO, 
1U2); one (>31 (Ull); 

Klevt'ii fixed <‘onden.sers: four 0.5-mf.; four 
O.l-iuf.; two 001-inf. ((.'7, (.'9) ; one .00025- 
nif. (OH); 

Three Pilot tube .shields; one No. HI .snap 
.switch; two No. 37 bracktds. 

One panel 7 x 18 inches, arul baseboard 7 x 
17, and hard\\are. 

(The o.seillator and interniediate-fre(|ueney 
coils were deserihed and illustrate-d on page 
5ti of tile March issue of U.\i>io-(.'R.\rr. 
The former, with a .0005-mf. tuning <*apacity, 
has 50 turns of No. 28 enanielle<l wire for 
the grid winding and 30 turns for the plate 
winding; all on a Pilot ])lug-in form for a 
l*X soekid. d'he I.F. coils had 200 turns 
of No. 3(J S.S.C. wire on a 1-inch core for 
eaeli winding except the tickler i»f L5 (which 
was hut KM) turns) ; the.se windings are to 
he tuned by the Variodeii.sers until they 
match. The construction of this receiver 


Greatest Tube Sale of 1931 

The Largest Variety of Tubes in the World 

N KVICH lu fnre has tlu^n* Im-imi sim Ii nn nninzin^ tidie 
sale as the present one which is In-ing cuiuliieted 

JUST AS LONG AS THE SUPPLY LASTS 

-Ml tulles are warraiitnl tn he perfect and all tubes 
ihat are ndunird within tivi‘ 15) days will ho exrhaliped 
for new ones free of ehargr. 

This sale has I.. arraiifj^ed espi‘eially for servin' 

iiieii. radiolrieiaUs and radio doalors ami no further 
sale.s will he held once this supply is sold. 

Tliosf* tuhos represent (ivor-produotion by one of the 
l:in;«'st KastiTii tube luamifaetunTs and are sacriticed 
bir n'ady cash. 

This is a chance that you will never have ag.aiii. 

Order from this page and note particularlv the 
lellowiiig terms: 

NO OHDKKS .XCrPPTKP FOU IdOSS THAN $5.00. 

XO RKPI-ACi:.Mi:XTS AFTKU FIVK (5) DAYS. 

IT 18 XoT XK<3]SS.\I{Y TO SKNP THIO FPLL 
AMOUNT OF 1 ASM WITH TIIF OKDICU AS LOXM 
ACCOMPAXli:i> PY 11070 OF 

ronwAUP to tou by 

FXPKKSS OK PAUi KL POST C. O. D. 

ALL naCES ARK F. O. p. XKWARK. 

Tubes Shipped Immediately 

Siandaru for all purposes. 

1 e aioplltter tul>e for .\.e. operatloti. 

l i 1-1 —I '**11 as dfleclor amplifier for .\.e. operailori. . 

i..\-liil.\—Ciitur ouiput amphfler for A.r. or D.C. opera!lofi. U ami'. 

{I Niime eharai-teristles as the 1T1.\ on tungsten lllaiiient. V 2 amp. 



ANT 


rx- 


t*'*" biipeilaiue and nslsiame iou|i|inc. 

I Cower ainplUler u»ed In last sluge of ainllo freauenry of baltery set using dry t-ells 

LX'Uin Detector and anipllller luhe. long iirongs. 

1 \-199 -^Same ehaiarteristlr as rX-199 only slmrt . . 

I \-l99 — .'^tanditril base, same rharaeterlsUe as rx-199 only 2«l.V base. 

IX-112 — Cmver umplUier tube, amp. 

Cower aiiipliner tube for low current consul ii) it Ion, >4 amp. 


I for weak signals and’giKKl reception. 

y\‘-24 —.'Screen grid, four ekincnt. used as freiiuciiry :imi»llllro ami linear power detector... 

I X-2-l.'j —rnwer_ ampllflcr tube ll^ed In last audio stage—for low plate voltage. 

2iil.\—tpisidrodo 3*i'rotig for special clrcuils... 

.Special detector lube—a super-seoslllve detwior. 

20!-\—.sjieilul radio frenueiicy—a suiier-seiisil he tlHcclor. 

29l.V-—Special nmibi frei|iifiii>- a sui»er-sensitive detector. 

171 .'Special aiiil'. cMra loateil fllament—good for electrlo sets. 

T'!4 (2iU.\ High Mill Iilgli emission... 

Switch tube. 2dl.\ nr 112 or 171 ilouble life. . 

.Adapter tube 2217 . 227, 171.\. to coiwert butlery sets into .V.t-. 

WD-12 . 

I X-2H0 —Detector- .\iiiidifier fur ii^e with dry cells or ^birage bafter.v. 

l'X-231 —Power .\mplltlci'—for iby celD ur «i«)raga battery. 

r.X-232 —Screen grid radio frenncticy amplifier for dry cells or storage baiter). 

l'X-2D> —For i>ower amplilier. high \oltagc.... . 

rX-2.’ii> —Power aiMplItler ii>ed In Ud stage of audio freunemy. 

Ml hakclitr dileld lube 201.V. 

Itallgsi lii!>e tMu* D. and M. to prevent tiibc« from blowing mil. 

rX-222—Screen grbl radio freiiiiency anipllller. 

Telloii leleihliKi into....... 

I’liotovlet ti k- tell, 2-incli . 


qUANTITY 
$0.30 
.30 
.30 
.30 
.:{o 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.411 
.40 
. 10 
.'*0 
.00 
.HO 
.CO 


.00 

.00 


RECTIFIER AND CHARGER BULBS 


.00 
.00 
.00 
.00 
.H5 
.85 
1.00 
1 on 
1.10 
3.85 
3.85 


125 Mil. rectifying tube Mt.H. typel. l.lo 

2 amp. aid and new type 1 1 larger bulb< Hhi $4 00'. our prbe . 2.00 

5 ami '4 amp. old type charger Inilbs HDt $S.mu. mir pcicc. 3.75 

rX-2.M>—|■'.^*d as a fnll-uave m lltler tid»e fnr high eiul'"h»n..... .40 

rX-2.‘<l- -eiiaraclcrDtii s similar to thi' 2S0 bitf ii'^i-d as half uiive n-i tiller uf lilgli eml><lnii.. . .85 

Kfctilylng Tiil>e. csper-lally ile-Igned for U'C with ]*re>lmiHn .MH>tcr “IP' Klltidn.iii>r-«. rv brasx 

base, limitetl uuantliy . 30 

.0 Amp. Trickle charger bulb... 2.00 


^ A O • Kon tubes and over 10®/* 


500 tubes and over 10% and 10^'g 


ARCO TUBE COMPANY 

38-40 Park Place :: Newark, N, J, 


SERVICE MEN —DEALERS 

A few minutes of your time NOW. spent in reeding the inter¬ 
esting announcement of the OFFICIAL RADIO SERVICE 
MANUAL which appears on page 677 of this issue, might 
save you hours of time in servicing in the future. Every 
dealer. Service Man and custom set builder should have a 
copy at his disposal. 
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The only 
Radio Magazine 
that is exclusively 


SHORT WAVE 


/ttf 7 ^^af/a::r^frr St^r: 9 .r 12 

iiirfirs^ tMi a Ji^aty 

if rati c of book p^pcr^ zvith a 
beautiful colder nr f.ntr colors 
— thafs SllORT n'AVR 
CRAFT. 



Coiifdrjij more ma* 
ter till tfion a SJ.50 
book, yet the t'*'ice ts 
but SOc. a copy. 


On All 
Large 

Newsstands 


PUBLISHED ON THE 15th 
OF EVERY OTHER 
MONTH 


EXTRA SPECIAL OFFER VOID AFTER 
MAY 5th 


'I'hf repniar siiliscriiitinn price to STTORT 
W.WK CKAI'T is $.1.00 a year. Hut up tu 
May 5th. we will accept $2.00 for a full 
year’s suhscription (Cauafla aud foreign. 
$2 25 .\.\i) IN Anorrnix win semi von 
KKKK the last two issues of SHORT WAVE 
<.'R.\1'T, This will ni'C you in reality a suh- 
scription of one vear and three months, 
value $4.00 for $2.00! 

MAIL COUPON TODAY 
—— « — — » — 

SHORT WAVE CRAFT JlC-S I 

96-98 Park Place, New York, N, Y- | 

.\ft per yn«r sjteeial offer T enrlose $2.06, (Tan- I 
luhi ami forelun fur wlihh plea-se enter ! 

niy siiltseriiil inn for one year tn SlItlItT WaVK | 
(*U.\KT anil semi me uIm) the last two Issues gratis. | 

KAMB . I 

ADDltKSS . I 

CITY . j 

STATK . I 


S HORT W.W'F, CRAFT, Mr. Hugo Ocrnshack‘s lat- 
cst radio nuigazitic, has heeii cal let! his greatest 
achirvrnicnt in radio magaziite pulilishing, 

SHORT W.W'IC CR.M'T is the one and only real lug 
maga/.itie on shnrt w.aves vmt have wi-hed fur so long. 
HERE IS PROOF! 

PARTIAL CONTENTS 
In Short Wave Craft No. 6 
April-May Issue 

S-\V News from Australia. Ity C <*. Faulkner. 

'■M-V'.l" hy GiiEllehiiu .Mamml. 

S. W*. Piirtatileh “.\t (lie Sci'tie nf .Xrtiiili , 

The PIhrt riihersal Sniier^Wiisii. Iiy Knlien "Hull" Ilertzberg, 
The •■B\ii|firer’' Short Wme (^inuerter, 

$2,1100.00 Itailin .\mnleiir t'oulest. 

A New National 2*VnU Tyi>e Thrill Iltiv. hy llnlu. Kruse. 
A ‘■|•lllE•l.ess■’ S. \V. Ri-« filer, hy .Inhti Aier.i 
New Work In ('leriimny on T'llra" Slmrt Waves, 
liy Mr- Frlty. Nuark. 

iTuiuaii I'etuKs ns ,\ntennns. Iiy Mr. Knrin Si hiteidiake. .M.l>. 

I'f .leiia I'nlverslty Medital riinlf. 

The Future of Had in. hy 11 nun Cernslijifk. MeinUer nf the 

Aiiierleaii Physteal SncleM 
A I^ouiT .Uiiplitler for .'^hnrt Wave Uerelvers. 
hy II. Win Held Semr 

An Aiimtenr I'lnme Tnin.-mltUT, Ity (’. IL W. Na^r>n. 

A Meier Traii-liiitter and Keeeiver, hv K. T. Smiierset, r.2l>T, 
The HV-711 .^uper-llet for .\.(*, oiieraHoii. hy L. W. Hairy. 

.\iiillo A null 1 tiers for Slmrt Wove Itetelver'. .\. H. 11 a Melt. 
Iliivv Pireiltvp .\erials Work. 

Short Wave St a III a IS of the Wnrlil-1 tlrcelnry ami Tliite Table. 
A Handy Slmrt Wave t*onverter wit limit Plug-In-(’nils. 

Iiy (’. II. W, Nasun 

Snags In Short Wave Iti^etvers ami Ihm to Overr-mne Them. 
Tills Kegeiieral lull Unillml I Uie^ ■’Nnl” .\ffei t the Tiiiiliu;, 
hy Marnier Harnett. 

IIovv t(i I'se II. F. (*hokes. Iiy It, Wm. Tanner, \V8.lD, 

Portable Sliort Wave Triiii-niitters. 

.\n KtTieieiil Hartley (t'ellhiinr. 

Slmrt Waves fur the ItniadeasL Listener. 

A.. the "llaniH. 

When to Listen In. 

What 'I'nlie Shall I I'se, hy *’Hiib" llerl/.lierg. 

International Tinie-Zone Chart and Convener. 

The < 7 wcjfituf fliuf (TJjJTtrr box is ably edited hy R. Jl'm. 
Taiiuer, It'SAD^ tcAl-kuo^vn zvritcr and short rcdiT 
expert. 

Besides all these tntiele, there mv illustrations, dia- 
(frams and f/cjtrripfhuf.v of the nctcest .S'httrt l/'urr /t!r- 
tritrrj diuf Tran.^mitters from the manufacturers' /nhor- 
atories. 

Til like other magazines, it dues not contain imrely 
tecluiical matter of interest otily to the advanced amateur 
and ham. 

fjnitc to the contrary, SHORT W.WK CR.M'T contains 
a tremendous wealth of short wave material of interest 
to everyone who wishes to get into short wave activitics- 


O V E R 2 5 0 ILLUSTRATIONS. HOOKUPS, 
CHARTS. CIRCUIT DIAGRAMS, DOZENS OF 
ACTUAL PHOTOGRAPHS OF RECEIVERS, 
TRANSMITTERS, AND A WEALTH OF PRAC¬ 
TICAL STUFF. 


Filled to the top with real meat—not a picture liook, 
no mathematics, no theories that are over your head, 
Imt rather practical dope. live ’*mrat.‘' That’s what 
,'51lOlCr W.\VK CRAI’M offers jon in every issue. 

Regular Departments In 
Short Wave Craft 

I’hotriEraphtc Seotlon—iditnres of liitc-t slmrt wave sets and 
stilt Jons 

TransmlHers for Slmn W;i\es—How to 1 1 it lid I hem 

Short Wave Uirelver- -Cun ft nut ton data fur all t.MM-s and kinds 

The Short Wavo Ksperlmenter 

The Short Wave I leg Inner 

Short Wavei fur the Uro<id(’a''t Ll-leiier 

riira Short Waves 

Alnraft Short Wave Sets 

Short Wave Aerials 

Short Wave Question Hot 


should not 1)C attciHi>tcd by a constructor 
without some supcrlictcroflyne experience 
and the ability to niatcli his I,F, transforiiu 
ers; as ill this point lies the troiihle (‘xperi- 
cnced hy most of the unsuccessful oxperi- 
iiKUitcrs from whom we have heard,— Edi¬ 
tor,) 


Demonstration Receiver 

(Con lilt tied from potfe (i75) 

to tlie ‘*nritish-inade valves” are the follow¬ 
ing Anieriean tvjH'S, for the positions given; 
VIA, Vin, type ’2$; V2A, V215, V;}A, V3I5, 
type ’27; VIA, ViH, type ’50; V5A, V5H, 
type UV-211. However, these are only very 
rough apjjroxiinatioiis of American eijuiva- 
lt*nts to tlie Knglish tubes, as reft‘rcncc to 
the cliaracteristic data for each stage will 
readily show-. 

As a matter of record, the type numbers, 
and eliaracteristies, of the Kaigfi.sh tubes 
which the set was (Unsigned to list*, and other 
data on this radio S(‘t, are givim b(‘low'; 

VIA. VI15. type A(7S(H \'2A, V215, type 
leitV; V:5A, V:515, type M'/V; VkA, VH5, 
type 1.S5; V5A, V515, type l^VStS. The 
plate impedances are as follows: VIA, VI15, 
000,000 (duns; V2A, V2I5, 0,050 ohms; V:5A, 
V;515, 2,050 ohms; V-tA, V4I5, 0,000 ohms; 
V5A, \'515, 2,100 ohms. Aniplincation fae- 
tors: VIA, Vll5, 1,200 (standard American 
tubes have a nuL <tf (»nly 400) ; V2A, V215, 
10; V;JA, V:il5, 10; V4A, V415, 0; V5A, 
V515, 5, Mutual ennduetama’s; VIA, VI15, 
2,000 mieromhos; V2A, V215, 2,t00; VilA, 
V;JI5, ;5,750; V4A, V415, 8:50; V5A, V515, 
2,:i00. The approximate stage gains are 
given as fnlluws; \’:5, 8; N't, 4; \’5, 5- 'I'he 
appntximate gritl swings reeptired to over¬ 
load the output are givtai as follows; V2 :5.5 
H.I’\ peak volts (1.0 ina. ri'ctified current 
for 100% niodulati(»n); V.‘5, -|- 5 volts; V4, 
-|- ;57 volts; V4, 150 volts. Grid bias, V2, 
zero; V:5, 12 volts; V4, 70 volts; V5, 1-50 
volts. Plate i>otentiaI, V2, 150 volts; \':5, 
200 volts; V4, 5(K) volts; V5, 1,000 volts. 
Plate current, V2, 20 itia,; V:5, 20 ma.; \'4, 
20 ma.; V5, 75 ina. 

4'() forestall any retpiests from set builders 
for further data on this renuver, it is here 
deliiiiti'ly stated that no further data on its 
const ruction and no hlm^prints arc available, 
aiul we cannot suggest the changes neecssary 
for its modification to suit American tubes, 
'rhis receiver was designed hy engineers w'ho 
liad a well-e(piip]>ed laboratory, and W'orked 
out tlie values for all its many ciimpomTits 
with precision t(\sting eipiipinent. Its imita¬ 
tion, even with low ]>ower, is not to he eom- 
mended to the set builder who has only 
ordinary shop e(pii]MUciit; and it is pre¬ 
sented here, not for emulation, but as a 
matter uf eurious interest. 


HUGE RADIO PRODUCTION 

R .\I)K) inanufnetnrers in I92ff prodiucd 
Just under $'U-0,000,000 worth of ctpiip- 
ment, if we lump plionographs w'ith radi«», 
as the census Inircau thtc.s. But the value 
of radio material ])rodiiced (and the.se are 
factory co.sts) increa.sed about 70 per cent 
ov(*r the figtircs of 1027, when the prectaling 
census of manufactures was taken. That 
of phonographs alone, on the contrary, was 
more than cut in lialf; though combination 
radio-phonograph instruments tripled. 
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The Radio Craftsmen 

f to tit fifujf' 

wluMi tlic s«‘t li<i|»|»rnecl tn In* tinu’cl t»» tin* 
w}i\i-Icnjrth of Wl’AM, ('k*s <*lnri(l. I low is 
this? 

(olOKt'.K I.IIWKIIS, 

Jfrticster, Ohio. 

('riiis occii rrf*nce iinlit nlt-s thnt sonielliinjr 
;ili<Hit tin- is frt-e to vihrati*, likt* llu* 

(Iriviiijr Mint of the loud s|)eiikc‘r. I siiiilly 
tin* liMninotioiis of the eore of tin* jinilio 
tninsfornier jire found to he siirtieiently 
loose. In a jiower transformer, sueh a eon- 
tlition causes hum; in an audio transformer 
carrying'' eousiderahh* si;rnal current, the 
audio freinieneies are t raii.smitted ineehanic- 
ally to tin* chassis. 

Oftentimes tin* ncw.sjiapers report that 
radui jiro^rams are heard without the inter¬ 
vention of a radio receiver; hut seldom, if 
ever, art* sutVieient tie tails supplit*d to ex¬ 
plain the process of dett*ction.— Editor.) 


A TONE CONTROL 

Edit nr j TtAino-CRAFT: 

Just a wort! of appreeiatitm to let you 
know how much I like* your majrazine. *rhe 
exeelh*nt articles <»n tone eoiitrtils made a 
hit with MU*. I t*spt*ci«dly likt* the artieh*s 
showin/r various stunts and kinks that your 
rea<h*rs send in anti, for this reastm, like it 
ht*tter than any otlier ratliti majra/.int*. 

I have trieil several of tht* tout* eontrtd 
htitik-u}is slnnvn in the damiary and Kt*hru- 
ary mnnhers, inclutlin/r tin* tun* .shown in 
l*'i;r. .‘kk which lowcretl the pitch, all ri^ht, 
hut seem<*tl t«» have hut little t*t1'eet in raisin]^ 
it. Tht* amplifit*r I have is very proml tui 
tht* low utites, sti I wantetl to pitch it up 
a hit tor speech. 1 (inally hit upon the ft»l- 
Itnvin^r stunt—a .(KKi-mf. eontlcnst*r shunt(*tl 
with a l(Kl,0(K>-ohm variable resistt>r, placetl 
in .series in tun* of the speaker leads. Of 
etHirse this tt*nds to t*ut tltiwn volume wht*n 
mt»ri* rt*sistanct* is turned in hut, for .strong 
si^nal.s, it works nicely and makes speech 
tiften times iinieh nitire intelli^ihlt* hy taking 
any “fuzzines.” tint ttf same. 

The pitch t»f this laymit can he nin up 
fully as hifrh as tiltl-stylt* phtuioprraph reetu*ds 
anti on up U* tht* '‘rotten.” I am wtunlerin^ 
if some ftuks arc ind /»-oin^ he tlisap- 
ptiinteil with stunt* tif thest* ttuie controls tui 
the market, which only pr*) down on the hass 
in plat*e <»f htdh way.s. It takes hut little 
etintlenser action aertiss the lint* tin my .st*t 
tti hecomt* ohjeetionahh* although, tif courst*, 
if the transftirmers wert* higher-pitched I 
suppose they woultl stand mtirt*. 

J A AIKS S. UoWKl.I., 

.S’mujr Citif, loU'O, 


STRANGE LOCAL INTERFERENCE 
Etii f o r, 1 {A nio-C h kt : 

As I am jroinjr away frtun Detroit for a 
ft*w month.s, 1 thoujrht it woultl he a /ftiotl 
thin;.*- to write you and ask you to he kind 
ent)U;rh tti st>l\e my ratlin trouhh*. 

] huilt a three-tuhe .sinprie-eircuit rt*^en- 
<*rative set, oUout eleven #/eor.v tttjo^ which 
s<*ems tti jfive results tin lonjr tlistanee ctjual, 
if not supt*rior, tti many .sets selling fur sev¬ 
eral huntlretl dollars. 

This .set, which was .so cart*fully ctin.stme¬ 
ted hy the writer, is free from htitly capacity 
and. moreo\t*r, doi*s not scpteal. (Of (*our.se. 


RADIO CIRCULAR CO. 


225VARiCK ST. 

NEW YORK, N.Y. 


THESE MONEY SAVING BARGAUJS ARE TYPICAL OF 
THE MANY SENSATIONAL RADIO VALUES THAT WE 
OFFER IN OUR MONTHLY BARGAIN BULLETINS. SEND 
FOR YOUR FREE COPY NOW. USE COUPON BELOW. 



Original Factory Sealed Cartons 


For mdlo, pliortoxraiihs. public 
Hiiarr>s liystritM for iei’ture aixi 
Iialls and small audl* 

icriums, K»pnMliircs speech and music with manelmis Ihlelit) oi ti<nc. The aitiplUler hu-^ two aases using tho 
2*27 In the first and two ’J*!.') tubes in ilic )m>h‘|>ull »iage uiUi 4 2.S(i rectifier. Kulstcr Dynamic Speaker to 
tuatuli. Fur I la vutts. t!U*c>i-Ie atirmuiing cunt'iiL 


LIST PRICE, $98.00 


<>«>• ^lO.O.T 

Price *** Lest Tubes 


KOLSTER 245 Push-Pull POWER AMPLIFIER 
and MATCHED KOLSTER DYNAMIC 
SPEAKER 

CAN BE USED WITH ANY TUNER 


KOLSTER 
MAGNETIC 
CONE , 

SPEAKER ' 

Our Price 

50 

GORDON 

TYPE“G” 
PHONO-MOTOR ^ 
and TURNTABLE 

A.C.. IlO-V., 60.CycIe 

List Price, $30.00 

Our Price 

>4|95 

List Price, $35.00 



FARRAND 
DYNAMIC 
SPEAKER 
CHASSIS 

Our Price 

BOSCH 

CONE ^ 

SPEAKER 

Our Price 

1350 

A.C., llO-V., 60-CycIe 

• 



MISCELLANEOUS BARGAINS 


Sprague Klrclixilytlc t'oiulcuser ... 

Teirrad ..... 

l'ccrli-!i!i A UC Trau-sfonner . 

Mclofiinic Siieakcrn . 

%«>tiiUi I’irtwr Transformer .. 

SlilcM, Cap and Itasc fset of .'ll .. 

Cciiirnlab Twin l*otc»tiomotcr . 

Stihlcrlng Iron . 

.\iitoiiiatlc Voltage t'out nil .... 

rtilieil KltH'trie .Morur and Tiirulahle . 

Plilliu Power Transformer . 

lU'A Omdeiiscr IUo<'k (t'urt No. . 

Vii-lor Iteidaiemeiit t'otideiiser Itloek . 

ttenrral All-PuriKi.'.e Colulen^er . 

I'tah Dynamle A.C. INiwer 3.’tA Sp. 

VlHiir .\ltt’ IVjwor Tran^former.s . 

A. F. Kelfiwd .stilclded ‘rraiisfurmer (ratio *2»1I 

AnieniiH Kit I'omplcre . 

7'Strand Copper .Xerlat Wire .. 

Uetieral KihimeiU Switch . 

Yaxley 20IHt-t^mi Volume Control ... 

tiid<H»r Itllibon Auteima .. 

Thordur'on Power Transformer (fur sets using 

2*2d, 227. *245. 2S0) . 

Frost ‘Pwlti Volume Control ... 

Naald Uaketlte Sockets . 

Ehy Twin Field and Sp. Posts, each . 

Kreetl-KIsemanii 8* Point Swlteli . 

Centralah Volume Control MiOUH anil 0(liM1«ohmt. 
Frevliman ll.i‘ket Weave T.U.F. Colls (set of 3) 
Fre.''hman Output Transformer (ratio I'll .... 
Kxiension Cord for Dynanile Speaker (20 ft.).. 

Aluminum SJdetds. iht doz. . 

Kur?, Kaseh Fort Dials ... 

Franklin Power Trans., Type I7l.\ . 

Iladiart l*o\ver Traiisronncr. 17l.\ and 21.’* - 

Vieior Input and OutpiK Piioti'PiUI ‘rriiiisformer 

CroRley Dynaetme Speaker Cluissis . 

Uosi’h Speaker . 

General Ileplacetiient Transformer . 

lUiiiHint Ait Done nr>' KUtiilimior . 

i>iimont ISP*volt It Klimtnaior .. 

Imioont Silent A Klitnlnator . 

Slew.irt♦Warner Rotan' Snapi .<wltih . 


$ .95 
i.BO 
4.75 

2.50 

2.95 
.10 
.50 
.60 
.50 

7.95 

2.95 

1.50 
2.25 


6.50 

2.75 


.16 

.20 

.45 

.36 


2.75 

.39 

.10 

.20 

.20 


.30 

.50 

.75 

.40 

2.65 

3.95 

1.50 
2.75 

3.50 
2.75 

15.50 

8.95 

9.50 
.15 


Itraiides Fhoties ...... 1.25 

UCA LmnNiieaker in:i . 4.25 

.XtWiiier Kent iteiilacenient Transfurmer . 1.50 

Siiraguo .Xllilget Condenser. .001 .. .08 

.\.K. 37 Condenser IUo<k llepiaeement . 3.95 

Majestic It Kliniinaior Coiidcn.^er lUoek . 2.95 

Victor Iteslslor .95 

Italdwln i(i\ar I'nit .75 

F. A: H. I'apaeity .\erlal Kllmlnator.75 

l.C.A. Itesisiowlt No. 99 . 1.05 

PoMer ’/j'liifd. My'Pa*8 CoiideiiAcr.25 

t'rii>ley •/3-Mf<l. llj-Pass I'mnlenaer .25 

All prices ar(» F.O.B. New York City, frenipertatlon 
charges extrau Specify whether you desire shipment 
by Freight, Express or Parcel Post. 20% cash must 
accompany all orders, balance C.0.0. Where lull 
cash remittance is sent with order 2% discount may 
be deducted. All merchandise guaranteed to bo 
exactly as represented. 

USE THIS COUPON AND RECEIVE 

OUR BARGAIN BULLETINS PACKED 

FULL OF TREMENDOUS RADIO 

BARGAINS. 


gmmmmmmmmmmmmmmmmmmmmmmmmrn 

I Bargain Bulletin Coupon 

I RADIO CIRCULAR CO. RC-5 

I 225 Varick St.. New York. N. Y. 

! Semi me your bargain bullet in t free of charge. 


I '•« . 

I 

I 

I City... State, 


RADIO CIRCULAR CO. 


225 VARICK STb 

NEW YORK, N.Y. 
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H. F. L. Now Perfects 

The Super-Sensitive Super-Selective 

SUPER-HETERODYNE 

WITH HOPKINS BAND REJECTOR SYSTEM 

NEW 1932 MASTERTONE 


Always conceded best in tlie field of 
supers, H. 1\ L, now outdoes H. F. L.’s 
previous best! 'riie slartinj>: new circuit— 
the Hopkins Band Rejector System—now 
brought to mechanical perfection A de¬ 
gree of sensitivity heretofore iiiulreained 
of. Needlepoint selectivity with stark 
realism of reproduction. Interference 
abolished! Side-hand cutting positively 
eliminated! Tuning ease that is un¬ 
canny—a child may operate it as efficiently 
as the engineer ! Absolute freedom from 
any and all trouldcs. Knthralling tone 
that beggars all attempt to descrilie. The 
power of screen grid, the ascendency of 
the super-lietenulyne l>rought to its great¬ 
est heights in the art! 


Mail This Coupon 


Hijih Frequency Laboratories, 

Dept. (344 

3900 No. (Claremont Ave., Chicago 

Without cost or oMigaticui to me. 
please send me your new Brochure 
describing supers and the New 19.'12 
II. I’M.. Master tone. 

Name . 

Adilress . 


Custom-built— Engineer-Tested 

Custoni-built in limited cpiantity with 
watch-like precision. Each tested lor 
hours on the air and certified as perfect 
by an accomplished engineer. For tliose 
who demand the finer things but also 
appreciate the necessity of good value. 
Nlodest overhead, efficient operation, eco¬ 
nomical, direct distribution, bring this 
masterpiece to the ultimate owner at an 
amazingly low price. 

Compact Console Model 

In tuuc with the modern trend, tlie 
New ll.l'.L. Mastertone is com¬ 
pact—the chassis only with 

H’-" high front panel. Available in two 
beautiful coii.soles—in the latest small 
cointiact designs. 

“WHAT to LOOK for in 
A SUPER” FREE 

W'rite now for this enlightening Bro- 
chure. The coutioii will bring it, gratis. 
No salesman will call—you will not f>c 
importuned to buy. W'rite now and be 
prepared to purchase your new super 
with full knowledge of what to expect. 

High Frequency Laboratories 


it will s<jucal a little bit. like every other 
std, whim picking up a long-distance station 
hilt this little hit of squealing will only last 
one seeond — tliaFs all.) 

'Hiis set will piek np as many as tliirty 
stations outside of Detnut, weather per¬ 
mitting. and Mexie<» (‘ity will l»(‘ liroiiglit to 
Detroit with clearness and volume. TUv 
Spanish will he heard a block down stri^et. 

Now. to come to my trouble; in the day¬ 
time, wliilt‘ turning on locals, it is very much 
like an auction room. l-A'cr\hody from 
everywhere seems to talk and sing at the 
.same time. 1 tried a wa vet rap, hut that 
would not do any good. M'liat do yon ad- 
vi.se.^ Sliortening my aerial, which is about 
120 feel, ineliidirig the lead-in? Or an- 
olliiT varioeoujiler with fewer turns on tlie 
primary? I lia\e always thought that per¬ 
haps the primary of my varioeoujiler did 
not have enough wire, from the nioinent the 
change to the higher wavelength was made 
hy tlie Radio ( ommission. Will the ISO** 
degree varioeoiipler, covering a wavelength 
range of 175 to (>50 meters, funiisli a 
reiiietly? 

1 forgot to mention that all tliose faraway 
stations are jueked up only after locals are 
off the air—that is, after 12 o'clock p.m. 
I would like very mneh to clear iiji the.se 
locals, witliout sjioiling my long-di.stanee re¬ 
ception, will eh is wonderful. 

IVm’L Soidk. 

4(»0() (fniuhciu Avenue^ 

!Detroit, Mirhiffua, 

(We are sure that 31 r. Soide’s neighhors 
will take an interest in his jirohlems. If they 
arc at all inclined to radio distance work, 
and will he glad to do wliat they ean to 
enable him to take his departure with his 
receiver in good DX condition. Will any 
of our Detroit readers help him out? — 
hunt or,) 


AN ALL-WAVE SET 
Cifihtr, H Amo-{’H.\i“r: 

I ohservi* the diagram of my short-waNc 
set in the Deeemher issue (jiage :i5:i). M’itli 
a coil of .'ll) turns of No. 22 wire on the 
secondary, and 20 turns of No. 28 on the 
tickler, .stations can lie logged between 220 
and 520 meters. By .shunting the tuning 
eondeiiscr with a 15-jil;ite miilgct; and the 
set is as selective as the he.st. Tlm.s, with 
lliree coils, I cover the entire scale of wave- 
hands with jierfeet o.seillathm control and 
good sjieaker volume. 'Fhe circuit is sen¬ 
sitive, easy to ad just and operate, and uses 
very little current. 

31. .1 . .\ltamihano, 

Ln fbo'oa, /v7 iSali'aifor, C\ 


The Radio Sextant 

{Confiiiatil from poije 005) 
mental ilirtieiiltie.s, he is now riTining the de¬ 
sign of his Instrument, to make it more eoii- 
venitMit for use, as well as more versatile, 
'riie inehision of an “aziinnth ring” will make 
it pos.sihle al.su to measure hearings—that is, 
angles along the horizon—and thus correct 
eompa.ss error.s. 

Tlie inventor lia.s also devoted considerable 
time to the prohleni of visibility through 
fog, along the course of a shij) or air<*raft, 
and liojies to have other interesting aii- 
nouneemciits to make later. 


City. State. 


Dept. C344 

3900 No. Claremont Ave., Chicago 


BACK ISSUES OF 

RADIO-CRAFT can still be had at the regular price of 25 
cents. If you are in need of any copies for reference or serv¬ 
icing work, mail your order with remittance to RADIO¬ 
CRAFT, 98 Park Place, New York City. 
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SPECIAL FREQUENCY 
TRANSMISSIONS 

I X addition to transmitting, once a month, 
a projrram of code signals on several 
standard frequencies, for the use of radio 
workers calibrating and cheeking their wave- 
meters, tlie Uiirean of Standards lias under¬ 
taken a ]>rogram of siieeial weekly trans¬ 
missions on (iO meters (5,00() kilocycles), on 
which they invite reports from listeners 
who are in a |)osition to make measurements. 
It is desired to know how strongly the sig¬ 
nals are received at various points at definite 
hours, the ratio of fading to full strength, 
and the length of the jieriods of fading, 
between successive crests of full signal in¬ 
tensity. 

During Xoveniher, the Hureaii supervised 
tests of the held .strength of a 1.5()“Watt 
transmitter, working on this fre<piency, over 
the distance between Washington and Chi¬ 
cago, A held inten.sity of about 100 micro¬ 
volts per meter was maintained, in daylight, 
up to almut ‘K)0 miles from \\ashington; at 
('Iiieago, 10 microvolts per meter at peak 
was measured. In the evening, the held 
strength was cut to lialf aiul, at 8 ]).m., it 
was .sometimes too low' to measure, between 
T.'i and 150 miles from Wa.shington. heading 
varied the .signal .strength in a ratio of 
about 0 to 1. 

The 5,000-ke. tran.smi.ssions will be given 
on the following Tue.sdays, from D-h) to 
:}:00 and from 8:00 to 10:00 ]).m., hhistern 
Standard Time: March 10, 2i, 81; April 7, 
II, 28; May 5, 12, 20; June 2, 9, Ki, and 80. 

The signal ctmsists of a .scries t>f very 
long da.shes, jirefaeed for five minutes by 
the .station’s general call (“CQ de WWV”) 
and an anntuineement of the frequency, in 
code. The call and frecpiency announcement 
will he re])eated every ten mimitc's. The 
tran.smittcr is crystal-controlled, and the ac¬ 
curacy of the.se transiuis.sions is even greater 
than that of i)receding standard-frecpiency 
broadca.st.s. It is planned to increase the 
power later. 

The regular monthly transmi.s.sion.s will 
be continued on the following schedule (lur¬ 
ing the .spring month.s. Times are Ka.stern 
Standard; figures op])o.site each re]>re.sent 
the kilocycles of the fretpiency tran.sniitted: 
I four 


and 

Minutes 

Mareli 

(Frc(|Ueneics) 
April May 

June 

IvS.T. 

20 

20 

2<) 

22 

10:00 

.550 

1,0(K) 

1,(M)0 

550 

10:12 

000 

1,8(MI 

t,tto 

()00 

10:2i 

700 

2,000 

1,H(M) 

7(M) 

10:80 

800 

2, too 

.5,200 

800 

10:18 

1,000 

2,800 

5,800 

1,000 

11:00 

1,200 

8,200 

h,t00 

1,200 

11:12 

1,100 

8,<i00 

7,(M)0 

1,100 

11:21. 

1,.700 

t,(K)0 

7,000 

1,500 


The first two minutes of each period are 
devoted to the announcement of the sta¬ 
tion and of the frequency tran.sniitted; four 
minutes more to a .series of long da.she.s, 
with the letters WWV intervening; there 
are then further an noun cement.s, and an 
interval of four minutes while the trans¬ 
mitter is being adjusted for the next fre¬ 
quency. Information on the proper method 
of utilizing the.se signals is contained in 
the liurcau’s Letter Circular Xo. 280, w’liieh 
may be obtained on application to The Bu¬ 
reau of Standards, Washington, D. C. 


Hotel Directory of the Radio Trade 


The hotels on this and opposite page 
are patronized by the Radio Trade. 
Make them your headquarters. 



' U 

ENNOREIIAIL 

145 EAST ST. NcwYorfcCily 


GYMMASIUM] 
5WIMMINO POOL^ 
SOCIAL ACTIVITIESV 
SPACIOUS LOUNGES, 


WL 


SIN6LE CO UP 
ROOMS ' 


ao'day'' 


SPECIAL 
WEEKLY RATES 

SINOLE^SOSVP 

oomLefi6'‘^vi> 


CE0.TURKEL-M0R.1 


NEW 
YORK'S 

SmarleU: 
700 ROOM- 

ieWB HOTEL 
Mett & Women 




"SOUTH OF THE 
MASON-DIXON LINE" 
is but another way of saying 
"Hospitality" 

HOTEL LUDY 

South Carolina Avenue at the Boardwalk 

Atlantic City's Newest Centrally Located Fireproof Hotel 
IS South of the Mason-Dixon Line 
Its RATES are as PLEASING as its hospitality 
$b up Daily — American Plan — $30 up Weekly 
$2.50 up Daily — European Plan 
Fireproof Garage Attached 
R. B. LUDY. M.D, 


HOTEL 



ATLANTIC CITY, N.j 
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CLASSIFIED ADVERTISEMENTS 

Advertisements in this section are inserted at the cost of ten cents per word for each 
insertion—nanie, initial and address each count as one word, ('ash should accompany all 
classified advertisements unless placed by a recognized advertising agency. Xo less than 
ten words are accepted. Advertising for the June issue sliovibl be receiveil m>t later tliaii 
April 7th. 


DETECTIVES 

DETECTIV^ES Earn Big Money. Excellent oppor¬ 
tunity. Experience unnecessary. Particulars 
Free. Write, George Wagner, 2190D Broadway, 
_ PERSONAL _ 

ESCAPE from your lonely existence! Valuable 

information free. Write today! Box 1J8-M, 
I'idin, Ohio. 

MISCELLANEOUS 

MAXCFAdT REk WANTS ol ANTTn PRK E 
ACCURATE QUARTZ C U^"STAI.S, In reply 
give all information in lirM letter. Wc want «iiiartz 
cry.stals 175 kc., gnnind to an accuracy of phis or 
minus 5%. (Jnote price in 1.000, 5,000 ami 10,000 
lots, giving definite delivery schedule after order 
has I>cen received. Give also outline present Imis- 
silile <laily production and indicate how rapidly it 
may l>e increased. Reply P.(J. Box 5424, West 
Philadel|)hia, Pa. 



The Home Hotel 
of New York 


Homelike in service, 
appointments and lo¬ 
cation , . . away from 
noise and consestion, 
yet but a Few minutes 
from Times Square . ,. 

Sarage Facilities for 
tourists. 

Room and Bath from 
$3 sinsle $4 double 
500 Rooms 

Home folks will 
like this hotel 

L= hqtel =J 

BRETTON HALL 

BROADWAY at 86ih ST. 


- NEW YORK - 



*'AN ADDRESS OF DISTINCTION** 



'The Crossroads 


of a Nation" 

The logical meeting place of 
those who appreciate the 
superlative in foods . . . ele¬ 
gance in accommodations. 
The Drake Travel Bureau 
helps relieve you of travel 
detail. Rates begin at $5 per 
day. Permanent Suites at 
Social Discounts. 



DRAr E 

tiCTEL, CfilCASO 


Vndtr Black»t4m» ManagtmMnt 



FORMULAS 


M.'\KE .-\XD SELL your own products. We will 
furnish you any formulas. Write for our litera¬ 
ture. ('hemical Institute, 19R Park Place, New 
York, X. Y, 


RADIO 


SERVICE MEX, ATTEXTlOX — Speakers re- 
wound, magnetized, repaired, $2.(X) to $2.75. Com* 
plete Power Pack Service—Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Guaranteed, Clark Brothers Radio Co., Albia, 
Iowa. 

RESIST,\X(*ES, Condensers, Transformers, Choke 
Coils, etc. Write for sensational low price list. 
Bronx Wholesale Radio C'ompany, 5 West Tre- 
mont Avenue, Xew York. 


Welcome to 

NEW YORK and 
^Aotel 

©fVERNOR 

naiNTON 

3I"ST.™7'"AVE. 

opposite PENNA.R.R.STATION 



1200 Rooms 
with Bath, 
dor and Cir 
ing Ice Water, 
also Radio 
Provisions 


ROOMahoBATH 3 



Review of Recent 
Radio Books 

CONQrKHOU OK SLAC K- The Life of 
Lee tie I'ore.st, By Clettr^ette Carneni. 
5*^. X iiu hes, jKip*s. Ltiblislied iiv 
Horace Li\i*right, New York. Lriee s:U>0. 
During the past few years, the type of biography 
which is tlexoted to picturesipie exiircssion of per¬ 
sonality has reached its greatest vogue; almost re¬ 
placing the novel as a nieans of '* psychological 
escape," This biography of Dr. de Fore.st, one of 
the most colorful, as well as mot important figures 
in the development of modern scientific ami engi¬ 
neering methods, is not in the least dry. It is in¬ 
tensely human, aiul it ilescribes a streiiiions career. 
Whether or not the ambitions >otith who read it will 
decide that it is lietter to l»e a moderately succe^slnl 
hnsiness man than a great inventtir. is another story. 
Ibit after all, inventors ami discoverers, the ihhtIs 
of science, are liorii. not made; and it is to he 
doubted that the hero of this I»ook would exchange 
his life's experience with all its ups and downs, 
and his internationai reputation, for that of a much 
more prosaic, though lucrative career. 

The story is written for the public, not for 
technicians; though it contains the story of the 
development of "wireless." radio and the talking 
movies. It closes with the note, which the ’’Father 
of Radio" has |>rophetically sounded, that ra<lio 
must find worthier ends than that to which broad* 
casting is to<lay »o often put, and in the eoii- 
fideiice that railio will do so, in the field of in¬ 
ternational relations. 

It is to be hoiied that some t> ])ographical errors 
may be eliminated in subsetinent editions. 


PHOTOCELLS AND THEIU APPLICA- 
'PION; by \*. K. Zworykin an<l E. D. 
Wilson: xi, jnip’S, I’lntli, x 

int’lic.s, 98 illii.stratit>ns, tjihU’s, and foniiii- 
las. Pnl)lis[K‘d by Julitt Wib’V & Son, liu.. 
New York. Price S’J.*50. 

.\ny person wlio is at all interested in one of 
the numerous fields coimectetl with jihoto-electricity 
will find in this liook a remarkably Complete source 
of information. Kith histtirical and technical. The 
authors have spent nnich time in correlating the 
scientific <lisCoVeries that revulteil in the jnesent 
photoelectric cell, with its varied applications, and 
in detailing the facts concerning the various ty|>es 
of photo devices. 

The first two chapters alone, covering the his. 
torical hackgroniiil and the genera) theories of 
radiant energy and photo-emissive efifecls. are snfti- 
cient to make the book a xahiable asset to most 
experimenters' libraries. In the first, a chrono¬ 
logical description of the iliscovcry of photo-emissiou 
and the s^teps that followed in its develi»pment. arc 
given. Numerous references to scientific perioibcals 
are inchuletl, for the use of reailers desiring nun’e 
detailed accounts of any of the steps. 

<.>ther chapters cover the mechanical construction 
of ilitTerent t>pcs of i.hotocells (including the cen¬ 
tral-anode and the central-cathode types) and the 
effect of Using ditlerent inert gases in the envel¬ 
opes; the liest cells for visihle-light rays ami tor 
infra-red or iiltra-vuilet rays: the comparative effi¬ 
ciency of the various types of cells; a de'*criptkin 
of the construction and the use of other photo¬ 
electric devices (such as the selenium or photo¬ 
resistive cell and the photo-voltaic cell); the prac¬ 
tical application of photo-electricity to the talking 
movie industry, to television and other commercial 
uses; anti a myriad of other subjects connecteil 
with the design ami application of photo-electric 
equipment. 

The Iiook is written in a clear style that will 
please even a literary epicure, and considering the 
amount of useful information squeezed between the 
covers, it is remarkably compact. 

Fossihly the only criticisni that could lie otTereil 
would be that too little space is devoted to the 
pre.sent conmuTCially-available photo-electric cells and 
ilevices. As there is a iiotalile lack of rcadily- 
available information, regarding the characteristics 
and recomnteiiiled uses of the present cells, a Kiok 
on this subject w'ould be improved by the adtlitioii 
of such commercial »lata. However, this Is a tle- 
hatable viewiioint ainl certainly, this book should 
have a place on e\ery experimenter's bookvhelf. 

(C. \v, i\) 
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SiiOUT AVAVKS, l>y Charles H. l.eutz and 
Kohert 15. CJahle: *‘581. (> x inches, 

chdli, profusely illustrated. Piihlished hy 
C'. K. Lentz, Altoona, i*a. Ihiee ^iA)0 
'rile first impulse, lieforc (»penii)^ this huek, is to 
crninnent tlint it is a ^\ei^'Ilty one: the ipiality of 
paper nseil, for the purpose of ohtaiiiiiii; tlu* clearest 
phot(»i;raiihic repriMliictiniis, is niiiiMial. The work 
itM-lf will he reail with iiiterr'.t hy any ra«lio 
fan; it is nt»t what is coninmnly callei) technical, 
allhotijili it poes thiiroiiplily into all the niaiiifesta* 
tiiois uf short waves, ainl pives the circuitof many 
pieces of apparatus which it Illustrates, It is the 
first work of its kiiul to collect, from many sources, 
all the short-wave aspects of railio ainl to hrinp 
them topether for ready con''nltation, 1 he history 
of short-wave theory and techuii|iie, the phenomena 
of short-wave jiropap.-ition, commercial work, shi]>, 
shore, and aircraft eipiipniciit, short-waxe antennas, 
broadcast receptiioi on short waves, medical work 
with liiph freijnencies, and amateur short-wave 
operation are ccivere<l: a lilieral chapter is devoted 
to television, 

“It is snrprisinp'* say the authors, speakliip of 
the survey which they conducted l>efoie the prepara, 
tioii of the liook. “that many of the leadinp radio 
enpineers, while intensely interesteil in short-wave 
research, hail not condncteil .niy uripinal iiivesti- 
pation.s. In other words, the present ilevelopnients 
attained have been the result of work by a relatively 
Mtiall niimlier of orpanizations and iinlix idiiaK. ■’ 
.\nioiip the latter, it may lie observed, are the 
antliors of Short ll'ati's. Mr, Lentz has lieen a 
pioneer in the development of >hort-wa\e receivers, 
since the days xx'hcn slioit-xvave liMeuinp was a 
hobby of the very few; and .Mr, Clalde has lieen 
a worker for many years in loiip-distance rect‘iition 
study, as well as in broailcast work. 

The w’ork has cnveretl its rapidly clianpinp field 
lipht lip to the <late of puldicatton. It is not only 
interestinp to read, but will l»e valuable for future 
reference; as much material has Irth collected 
here which is not elsewhere conveniently available. 


TIIK IIADIO AMATKrirS IIANOnoOK. 
.\ Mnnual (if Amateur Short-Wave Kadio- 
tel(‘jrraphi(‘ ('oiiuuuiiieiition, vii, *21l> }ip., 
ti’/^ X 8V:; inehe.s, ilhistrated; paper (‘overs. 
Ihihlislied hy the Amerieaii Radio Utday 
Leafru(‘, Hartford, Conn. Price .Sl.IK), 
jio.stpaid. 

Thi*!, the seventh edition of this xvcll-kiioxvn work, 
briiips its circnbition to w'ell over tlie Inimlred 
thousand mark. f’or more than four years it has 
been the pnide of the great “ham” family; and the 
latest issjie will replace those which h,ave Ik-cii 
W orn out ill daily .md niphtly service. 

While the contents, dealinp with amateur trans¬ 
mission, reception and traffic probU-ins. can not lie 
sninm;irize<l briefly to shoxv the ailditions to pre- 
\ ions m.'itter, the I took has been increased to the 
extent of sevriiteen pages in the thorough revision 
which Iirinps it up to the close of 19.b). 'Fhc aji- 
pe.nranee is liiphly improved by the n.se of more 
lepible type; and the Ilamibook in every way is 
worthy of Its imUlishcrs. Kveii the short-x%‘ave 
)»roa<lcast fan who is not interesteil in anuiteiir 
iransmission, or exen code reception, xvill find its 
pages interestinp and valuable; no transmitting 
.iniatenr needs ti» be told more than that this is the 
latest and up-tu-d.ite edition of this convenient 
tn.-i nual. 


RADIO SERVICK MAVS IlANDV- 
ROOK, will I Addenda Data Sheet .s; lliO 
pp. and .supplemental jrrapli.s, fix 12 inelie.s, 
bnise-leaf flexible enver. Illustrated. l*ul)- 
lished hy (h'riishaek Pulilicatiuns, Inc., 
New York City. Price S2.(M). 

“It is not so much to knoxv the law, a.s to know 
where to find it,“ said a great laxvyer. Ftir the 
ratlio Service Man. thanks to the many guides in 
his work which .ire becoming .ivailable, it is now 
more of a pnddem to keep under his hand the 
information which he retinires daily. Many Service 
Men hax'c expended much time and ingenuity in 
making home-made filing systems, to which, how¬ 
ever, published data are not always readily adaptable. 

This lianiiybook, “X'obime One,** contains a 
wealth of material on th£ peculiarities of commer¬ 
cial railio apparatus, on test methods and test 
ocpiiptiient, service kinks and hints, etc., all in- 
dexeil for ready reference. In addition, the loose- 


Hotel 

Directory oF the Radio Trade 

III 

II I Around the corner from the 

I Little Church around the Corner 

llL._L_ 

Hotel Seville 

: PI 

111 

illlll 

1 MADISON AVENUE ' 

& 29th Street 

New York City 

A hotel of distinction and comfort, ' 

within walking distance of shopping 
and amusement centers. Five minutes 
: from Times Square, Pennsylvania Sta- 

, tion and Grand Central Terminal. 

Room $^.00 
and Bath Day Up 

l| Convenient to all 

[[|| points of interest 


THE VILI./%&E 



WEST 

Ne%^ €^ry 

Old-fashioned homestead dinners 
with dance music, served from 
5 until 9:30 P,M, 

$1 by gosh! 

Later on, rural entertainment in a 
rustic setting, square dances, cider, 
n* everythin’ till curfew! 

Meetthe3Georgia Crackers 

ANNIE, JUDY, ZEKE 

For Reservotlons Phone Spring 7-43liS 



Seventh av 

SOUTH 
Nfw Yomn ctfy 


**A fast^fUriovs show. Somethtno ooino on mry second '' 

—Xlck Keimym, Radio Editor, Dally Mlrr<»r iceservetions 

*‘The itoo/lest plmr, in fmrn: rrnlh/ grt a kirk ont of U ■■ Phone 

Ixiula Sidk}l, Evening (Iraphic Spring 7-9299 
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Over the Nountains 



Think of It! FIVE HUNORT-D FIFTY-NINE MILES ovct 
toui^h mouoUlnous country burning' only FT.EV’F.N CAl.LnNS 
OF r.ASOLINIt. Imagine more than FIFTY Mil.FS To THE 
GALLON. That is what the WHIRLWIND CAKBCRETING 
I)E\MCE docs iur D. R. Gilbert, enoiiyh of a savini; on iust 
one trip to more tlian pay the cost ol the Whirlwind. 


The WNifawiND Saves Hoioiiisb 

NiiuoiisilFDoiuits Yearly 


Whirlwind users, reportlnt? the results ol their tests, are amazed at 
the results they are yettiiijf. Letters keeP siream>ntcInto the ottice 
telllnif of iiiilrasres all the wav front 22 to 59 miles on a yailoD. re* 
siiltintr in a savinir of from 2.*^% to S0% In iras Mils alone. 

Mark A. Fstes writes, “f was maklnsT 17 miles to the rollon on my 
Fontiac Cotipe. To<lay, with the Whirlwiuil. I am tiiakinif 35 5-1(1 
miles to the gallon.” 

F. I*, (iioerzen writes: ‘■34-6-10 miles with the 'Miirlwlnd. or a gain 
of 21 miles to the gallon.” 

R. J. Tulp: ‘‘The Whirlwin*! Increascf! the mileage on our Ford 
truck from 12 to 26 miles 1o gallon and 25% in Speed.” 

Car owners all over the world are saving money every tlay with 
the WhirLrintl. besides having better operating motors. Think what 
tills iiiea&s on your own < ar. Figure up your savings—enough fora 
ratlio—a bank account—addeil pleasures. Why let the Oil Com¬ 
panies profit by 3 ’onr waster Find out about this aiuaziug little 
device tliat will pay lor itself every lew weeks. 

FITS all cars 

In ]iist a lew minutes the Whirlwind can be installed on any make 
of ear. lrn*'k or tractor. It’s actually less work than changing your 
oil, or putting water In your battery. No drilling, tapping or 
changes of any kind necessary. Itls guaranteed to work perfectly 
on any make of car. truck or tractor, large or small, new model or 
old iiiodei. The more you drive the n>orc You will save. 

SALESMEN AND DISTRIBUTORS WANTED TO 
MAKE UP TO $100.00 A WEEK AND MORE 
Whirlwind men are tiiaklnR big pnilKs suhplylitg this fast 
selling device llmi ear tmoerii eaiiimt afTnrd to be withoul. 
<}uml territory Is still o|»en. Free sant|>le offer i« workers. 
Full particulars sent on reouest Just check the coupon. 
QUARANTCE 


have- no matter how big a raa eater 
It Ia..Th« 'hurl wind will «ave »«o immey. We abeolutely guaranteo 
that the Whirlwind will more than aave Ite coat in gaaoiine alone within 
thirty daya. or the trial will coat you nothing. We Inviu *■ u to teat i« 
nt uur risk and eapenae. You are to be the aole Judge, gt 
■ ■■■■■as FRCC TRIAL COUPON R ■ 

Whirlwind Mfg. Co.. Dept. $15-A. Stn. C., Milwaukee Wis. 
Gentlemen: You may send me full Particulars of your 

Whirlwind rartxiretlng device and tell me how 1 ran KTi-t 
one free. This does not obligate me In any way whatever. 


NAME . 

ADDRESS .. 

CITY . 

COUNTY. STATE. 

Q Cheek here if you are interested in full or part tlma 
salesman position. 


cMi 


the Craters 
in the MOON' 


Astronomical and Terrestrial 
TELESCOPE 

Own a gettulnr .XdnuUMiier’s 
Tt-lt\4»|H See tli«His.liids 
of miles aw4^ M.iku 
sun .Modii. I’ltiicts, 

Mars xifiii next 
door neighbors. 

Only 
$3.9.5 
riTours of fun 
▼lew srt-iiery, 
battling Ih amles. 
great fur trl|is.voyages 
Maile like telescopes 
iix-d III «it>scrvaturles. 
tierditig wrote, ’’Motm 

sRciui-d 10 yards' 

awaj*.” 



1 EARN $10 

A 

DAY 1 

1 Charge 25e to 

look 

at moon | 


See 

Landscapes, 
Ocean Scenes. 
MAGNIFIES 
30 TIMES 
I>tameter 2 liirlic**. Spwlal 
frb-itiiii uiIJiKiiiii-iii fur fo¬ 
cusing. .\iljii8ialile Imirket 
and iliiinp lait he fas^ieiird 
to rlialr. fence, bratii-h eir. 
Finest malt rial Will la»l 
a II fed Hit- 

Five Days* Free Trial 

Rush oiilv $1 ibl ihwv Pay 
balaioe l$2 9'» idtts iHiMagi-i. 
when tiostinan deItverK. Keep 
5 days. If not delighted, 
return (elesi-ojie and iiimiey 
w Ml lie refunded. 

ROLL-0 SPECIALTY CO.. 
Dept. Y-402 

220 E. 3d St. Cincinnati. 0. 






.ToAnySulT 



Double the life of your 
coat and vest with correctly 
matched panis. 100.000 patterns. _ 

Every pair hand tailored to your measure: 
no ••readymades.” Our maich sent FREE for 
your O. K. before pants arc made. Pit guar¬ 
anteed. Send Piece ef I®*!*?' 

SUPERIOR MATCH PANTS pOJ/AWY 
IIS So. Dearborn Street. Dept. 5f0. Chicapp 

SOMETHING DIFFERENT 

MysteryCigar Lighter 

Make Big Money 

Showing this Rcientifle Marvel to Men. 
New Principle of Ignition. What Makes 
it Light? No Flint or Friction. All 
Guaranteed. Sample with Sales PUn-. 25$- 
Samnle Gold. Silver or Chromium Plated. 
$1 00. Agents. Write for Proposition. 

NEW METHOD MFG. CO. 

Desk 8F-S. New Method Bide.. Bradford. Pa. 


le.nf character of the liook permits the :>ervice Man 
to make his own notes, or to cut out and paste np 
servicing articles from any source, indt-xing them 
in the spaces left in the proper classifications, 
firaph paiier of good iiiiality is proviiled, and 
ojiecially suited to making recortls of tests of the 
performance of receivers, speakers, etc. Other 
statid.ird loose-leaf sheets may lie inserted where 
ilesirfd. 

To Judge from the freijueiit suggestions re¬ 
ceived Iiy Radio-L'r.vkt, as to Service .Men’s filing 
niethocis. this liook shontd lie ex.ictly what the 
.systematic and studious worker requires daily. 


VH vcTic VI. n A n i o in:i\\iiuNc; 

HINTS, by John K. IHtlfr: xxi, 2&2 jni^f.s, 
li X y iiK’Iic.s, flotli. I’lihlislifd hy HiKiio 
Trmtisc Co., New York. Price 
This work is so .siilidly rilled with comlensed serv¬ 
ice ififormatidii that it is dilfictilt to give an adeiiuate 
idea of its contents in a few jiaragraplis; the twelve 
solid pages of iuilex vvouM ilo so more readily. 
The Ixxik has over 200 illustrations, largely in the 
form of circuit diagrams, twenty-two pages of 
liaiuly-reference tallies, in addituni to those scat¬ 
tered through the liook. The work it.>self, however, 
is not mathematical in its contents, which are, as 
the title states, devoted almost entirely to practical 
ciiiisideration of the problems ciiconntereil in mod- 
rrn servicing, the methods of fiiuliiig out most 
ex|>edition.sly where trouble lies, and the procedure 
reqtiired for the correction of these faults. The 
Work iK-longs in a handy place Ik'side the work- 
liench of any Service .Man; it is hard to imagine 
one either so new or so ex|ierieiicc<I that he can¬ 
not find valuable material in its pages. 

THIS TIIINCr CAI.I.Kn lUUXVOCAST^ 
INO. IJy .VlfrctI N. Gnid.sinith and Ails* 
tin C. I.e.scarhniira. 5-y| x 8'*'* inclie.s, xi, 
]!])., 21 hulftnne illii.stratinii.s. Puh- 
lislifd hy Henry Holt & Co., New York. 
Price 

The co-atilhors of this work are enlitle<l to spc.ak 
with authority on the development of bro.'idcasting, 
’fhey “do not claim to have prepared a reference 
work on the technical progress of r.idin,” thottgh 
none arc better fitted for the task; they ilislinctly 
disavow the intention of allotting the Apple of 
I lisconl to the true originator, of radio as the 
public uiulerstatuls it. This work is, however, the 
liistory of the development of radio from its first 
invasion of the field of telephony (and we miss the 
story which Mr. l-cscarlKinr.'t has told snnte ratlio 
gatherings, almiit the first ’’fan res|)onse” in radio 
history; however, it is jiroliahle that studio cetiMir- 
sliip would not ikiss it) until the present ilay. when 
television is .iliottl to join hro.adcast reception in 
every home. 

The work will elTect the preservation of the 
early history of radio’s entrance into the life of 
a nation; which future generations trying to resur¬ 
rect mir times will fiml invaluable, for its memo¬ 
ries of the ‘■pre-rccor«Hi>g” age. It is filleil with 
jiersonal recollections, de.scriptions of events and 
inciilents over a iieriml of many years, tohl in a 
Very pleasant fashion; and much other material 
which everyone interested in radio or in hro.idcasl- 
ing as a business. <ir as a means of advertisement 
shotild have at hand. Its value as a work of ref¬ 
erence woiihl h.ave much lieen enhanceil by an imlex, 
which, nndoitliteilly. will lie later siipiilied. 

In describing the rise aiwl fall of the radio iiarts 
industry the authors ilecl.ire th.it "millioiis of dol¬ 
lars were expended in this direction which might 
lietlcr have lieen invested in sound industrial prog¬ 
ress.” This is a viewpoint, tioMly stated, which 
must nevertheless lie read in the light of the Iiack- 
grouiid of the liook ami the affiliations of its authors. 

It is true that, for most people, the enjoyment 
of a railio program, or of any music, is a fin.incialty 
nnprofitalile luxury. A railio .set does not earn 
m<iiie>\ as does a savings-bank account; yet there 
arc times, as economists may point out, when the 
ex]>enditttre of millions of dollars by the public 
is preferable to “conditions basically sound.” 

Home set lutilding lacked. |>erhaps, some of the 
“efficiency” of mass proilnction; but the former was 
the ladder by which radio manttfactitre climlied to 
its present eminence and to which, in classical 
manner, the industry has turned its back. 

And while, as the authors say “the practice blew 
lip; the ptibfic was through; the ilealer was through** 
—there is no doubt that many thousands still cher¬ 
ish the set-building hobby, and spend money upon 


it; aiul that a new generation of sei-building ama¬ 
teurs is succeeding the old. 

One thing further: "Tlic radio set manufacturer 
is under a certain obligation to see that the radio 
linyer obtains satisf.ictory radio entertainment, sc 
far as the normal performance of the receiver ii 
cuncertied. Thus the owner is assured that he will 
not lie buying a l«>ssible radio orphan when he buys 
a reliable make of receiver. .\iul so we have the 
modern radio set. built ingeniously, sold efficiently, 
ami srrx'iiWi consn\-utionsly.'' The two words, clos¬ 
ing this quotation are, as the majority of our 
readers will agree, the appropriate climax of a 
chapter on “Radio Sets by the -Million.” 


WIUKI.KSS (.JIAHT OF THK AVOlUJ). 

X -^5 inrlu\s, in cnbirs. Hubli.slied by 
tli<- .ScamliiiJiviaii Shipping (Jazetti*, Copen- 
liagcii* Dniniark; Kelvin AVilfreil O. 
White, Hnstnn and New Y<»rk. l^riee 

While this big map is intended for maritime 
pur(Kiscs. ami not broadcast notations, it would 
ftirnish the amateur and the l)X fan with a splendid 
wall decoration. .Ml coast radio stations, compass 
and lie.icon stations are shown on this “Mercator’s 
projection”; which is itivaltiahle for ship’s oiierators, 
and esiiecially attractive for the short-wave worker. 


VOLUME CONTROL IN 
AIRCRAFT SETS 

A U‘rOM-VTlC volume control has recently 
- been developed for u.se on receiving ap- 
paratii.s for the vi.sinil tyjie aviation heaeoti, 
whieli relieve.s tlie pilot of voliinie control 
iiianipiilation, T’hi.s device has been in eoii- 
linuous use on the experiniental phme of the 
Hureaii of Aeronautics for several iiutnths 
and has deinnnstrated its eonvenienee and 
eftieieney in sevenil M’ays. 

In the course of a fliglit on an air route 
provided with radio range-heacon facilities, 
the .shortening of tlie distance hetweeii the 
airplane and the heaeun station eau.ses the 
signal intensity to increase five-thousand 
foltl. This variation is likely to prove 
trouhle.soiiie, jtartieidarly when following the 
radio course within tlie la.st ten to fifteen 
iiiiJes of the beacon station, where the sig¬ 
nal .strength is changing most rapidly. 
.Since the range-hea<‘on is to aid in directing 
the j)lane t<) its landing place, the new in¬ 
vention is especially valuable in the last 
few minutes of flight. 


Become a Reporter.' 


Thousands of opportunities for young 
men to enter the Newspaper*''lield. 
l ascinating work. You will imet in- 
tvrestmg people; interview celelirities. 
A famous New York reporter with 
twenty years of practical experience 
has written a whole course of jour 
nalisni and reporting in six ca>v les¬ 
sons. He shows you the short-cut to 
success. He tells you what to do and what not to do. 
to become a successful reporter. Send today for 
the “1»KA(’TR’AL rOLKSlC IN TOL'R.VAL- 
lS.\r,” hy Henry John Brockmeyer of The 
York Ez’Cttihg Post. Just drop us a Postal Card— 
no need to send money. We will mail you the 
whole set of six books and you pay the Postman 
$3.00 plus a few cents for postage. No nmre U 
fKiy. Money absolutely refunded if not satisiicd. 
PRESS GUILD 

J6-E Murray Street Dept. D-S31 New York 




$S.000 


WILL BE PAID TO 

anyone who 

PROVES THAT THIS 1$ 
not the actual photo of myself 
«howlnx niy superb physique 
and how the Ross System has 
increased my own helxht to 
6 ft. 3 3-4 Inches. Hundreds 
of Testimonials. Clients up 
to 4.5 years old Fain from 1 to 
6 inches Iti a few weeks!! 



First In 1907 
Flrat To-day 


No^AppManees—No Dmoo—No Diotino. ROSS 
SYSTEM NEVER FAILS. Fee Ton Dollars Com¬ 
plete. Onvlnclnit Testimony and Particulars S 
tu 4 ., return malls across 

the Atlantic.* G. MALCOLM ROSS. Holfht Specialist. 
Scarborough, England, (P. 0. Box IS). 
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NOTHING IN RADIO EVER APPROACHED THESE VALUES! 

SONORAl Known everywhere as QUALITY Radio. Now offered to you in LIMITED QUANTITY at Prices LESS than the Ac¬ 
tual cost to manufacture. A ready market awaits your sale of these famous sets. 

RADIO CHASSIS 

c. r*, ♦ llkif WITH MATCHED 

the veiy latest <le.siKii and eon- 1 I JU 1 ELECTRO DYNAMIC 

.strnotion—SmMMi (Jrid — 245 SPEAKER 

I’usli Pull Anii»lification. Total- AS A DELL ^ 

ly shielded, Uattleship Con¬ 
st ruction, with oversized tran.s- 
fiirin«-rs and *‘i)ndeusers a.ssiir- 
hiK lung, faithful performance. 

Chassis measures 21 in, lung, 
s ill. wide and S in, high, 

Xtn'M: Di) not oonfii.se this 
genuine Sonora built Radio 
iha.ssis with similar type mod¬ 
els (iffered el,se where, 


SONORA Model A31 

7 TUBES—3 SCREEN GRIDS 




LATEST MODELS 
SCREEN GRID 
45’» IN PUSH PULL 


Uses: 

3—224. 1—227. 

2—245 & 1—280 Tubes 


OUR 

PRICE 


26 


•50 

Net 


SONORA Model B31 

8 TUBES—4 SCREEN GRIDS 


Uses: 

4—224, 1-22 

2—245 & 1—280 Tubes 


OUR 

PRICE 


29 


.50 

Net 


AS A BELL ^ 



245 and 250 

And ‘‘A-B-C'^ Power Supply 


Super 

Power 


Push Pull 
Amplifiers 


SONORA CONCERT 

Power Amplifier 

2 STAGE 
245 Push Pull 
With “ABC*’ Supply 
POWERFUL 

Faithful Reproduction 

Here a truly fine ampHfier aftordiiig volume galore witli 
astonishing faithfulness and realism, ('oiistrmte<l of the high¬ 
est quality parts, to give long life and thr finest perforimince, 
PHONOGRAPH AND RADIO INPUT 
'riie Cuiuert Puwef Amplifier .supremely efl'ieieiit fur ri’prudue- 
timi nf p)iiin<>gra|>)i reemils, railiu programs ami speeelies, 
<>p».ratifiu refpiire.s: Twu x 24,"i Power Tubes, one V227 AC 
tube, aud one X280 Rectifier tube. 



Regular 

Value 


$ 85.00 


OUR 

PRICE 


22-50 


Net 



SONORA 
AUDITORIUM 
Theatre Amplifier 

2 STAGP 
250 Push Pull 
With “ABC” Supply 
Enormous Volume 

QTALITV (IF UKl'RODUCTIOX IS AS XICAR TFllFEl'T AND 
LIFE-LIKE A.^ FciSSIHLE! ITS 1»()SS11*,1 LITIES t'AN ItE 
St'MM El) rr IX TIIUEE WORDS: AILSOIX'TELY DISToli- 
TIOXLESS \'t)LUME: The full benefit of the 45U volts pru- 
diieed is uiitaim-d. using this as a PHONOGRAPH AMPLIFIER 
—PUBLIC ADDRESS AMPLIFIER SYSTEM—RADIO TUNER 
AMPLIFIER, Self-ei>nlained unit. Supplies all nece.ssary A, I? 
and C pi»wer to its own ttibe.s. Operation inquires two type 
X2ri0 ]M»wer tubes, <nie Y227 A,C. tube, and two type X2^1 
rectifier tubes. 


Regular 

Value 


$ 145.00 


OUR 

PRICE 


29.50 


R.C.A. MAGNETIC 
CHASSIS 


ThU U tlio 

iilt-nlloiil one ii.-ii'd in 
Mil- U.r .V. Moikl lOllA 
iiiHl tiion Spt-aker’i. 
which list for as high 
as $35. Null’ Iviiilt la 
Output Transformer — 

(III, i-hahles ilio sPeaki-r 
Im la* ii'-ftl with TOlt- 
HK^’ applied to it a4 

liiL'Ii Uho volu. with' 

4iut ali.v Trace nf «ii.<- 
tnrtlnii, raiillm: or 

lilHxiinit, KqulhiM-d with 
generous 0 v e resized 
Magnets. The thlik 
armature Is aeeurately 
centered, Tho sturdy 
metal frame is lined 
with a special fabric. 
j.tr.itl.V inippnini; the 
ai'oii.tlr properties of 
this xcnsaii.piial ..pt-Hk. 
t-r’ Note the corru¬ 
gated surface of the 
cone, an exclusive lea- ^ 

ture—enhanees perfect 

tonal leproduetion qualities considerably. Most eom* 
paetly made: 9'' outside diameter. 4'. 3 ** deep 

overall. 



Our Net Price 


3.25 

Net 


ISN’T THIS WHAT YOU’VE 
BEEN WANTING? 

At Last A Real Noise and Hum 

liminator 



('ET'^ImiWX E.sELE.SS 8RUV1EE 
(’ALL.S: You Will fimi tliis artiile to be 
a money-saver, a.s well a.s a mom-y- 
mak»r, for ymi. 'I'he majority of your 
seivice-call.-< are due to line-noi.ves. Ilow 
much time am! material lui.s been wasted 
by your Service-Department making 
s]>ecial apparatus to <*ut down lim-- 
iiiii.si-s? X4 pW a simple instalhition tin* 
”MAXL\I I'MLTERAD ’ and your troubles 
are ov»'r. Works on all currents—Auto- 
mati<‘—Requires no a djiisl 11 lents—Take 
advaiUagt* of this iiff»r now! 

Heavy Duty Model 


OUR PRICE 


2-65 

* Net 


_ Net 

NATHANIEL BALDWIN 
DYNAMIC D.C. SPEAKER 



The hleal speaker fnr 
caltlnrl irntHllHl idii. 
Baldwin Quality - 
liiiill 10 n.il.Ivtin hii:M 
standanls, which ha\e 
been roponsilile for 
HahKvin nor hi uiilo 
leaileriililp — Super 
lor toiu’ (jiialll.v. 
PiaiiieliT 0 imhf-. 
th-plh 7 inclu-s. Fid.I 
rc'.istance id 
Ohi^s. This (lynatlilr 
speaker ran lie ineU 
uilll ,V.r. Ileetiver> 
tliat are eijuippeil lo 
supply llie "H’* rur 
rent to speaker field. 


Our Net Price 


$4.95 


BARGAINS IN TUBES 

ReRutar SII.VKU SIIIELP or PaU Vacuum Tubes— 
log per cent, rcplai-vaieiu within three month.4 provided 
they »iill litflu. 


X20IA 

$0,35 

X28I 

$1,05 

X226 

,40 

X250 

1.25 

Y227 

.50 

X2I0 

1.25 

Y224 

,75 

UXI99 

.60 

X245 

.50 

UVI99 

.65 

X280 

,75 

UXI20 

.65 

X(7IA 

,50 

won 

,75 

Xli2A 

.50 

WDI2 

_ .75 


NO LESS THAN TEN TUBES SOLD AT 
ONE TIME 


All offers are F.O.B. New York, and subject to prior sale. 
Terms: A deposit of 20% is required with every order. 
Balance may be paid on delivery. Or, deduct 2% If full 
amount is sent with order. 


DO NOT WRITE FOR CATALOG! 


GRENPARK CO., Dept. RC 245 Greenwich Street, New York, N.Y. 
























702 


R A D 1 O - C R A F T 


May, 1931 


r 



The Model PR-3FS Short-Wave Con- 
verier that ie, in fact, an all-wave con¬ 
verter, as it enables also the reception 
of broadcast frequencies. The range is 
25 to 600 meters, so you are sure to 
cover the television band, too. 


SHORT WAVES with a Converter! 


W ITH high-gain radio frequency amplifiers characterizing experimenters’ broadcast 
receivers today, and audio amplification remarkably faithful, it is convenient, 
economical and easy to tune in short waves and television with a converter. In 
that way you use your entire broadcast receiver just as it is, and besides the 
television band, tune in other short waves. The range is 25 to 600 meters, when the 

broadcast set is worked at a high frequency, around 1.500 kc. 

The converter illustrated is model PR*3rS and has a filament transformer built in. 
There are only four external connections to make, and one of these is to a positive B 
voltage. 50 to 180 volts, taken from the receiver. If you have a screen grid set you may 
take this voltage from the screen of a radio frequency tube, by looping the bared end of 
the B plus lead and slipping the screen prong of the tube through the loop before reinsert¬ 
ing the tube in the set. 

The converter uses three 227 tubes and plug-in coils of the tube base type. There is 

an AC switch built in. but there is only one tuning dial (at right). The condenser is 

the new Hammarlund Junior Midline of .0002 mfd. capacity. 

This short-wave converter has proved highly satisfactory, developing great sensitivity 
and enabling the penetration of great distances. There are no body capacity, no squealing, 
no squawking and no tricky tuning. 

By all means provide yourself with the complete parts for this dandy converter, as 
specified by Herman Bernard, the designer, 

V V 

T he newest condenser to come from the laboratories of the Hammarlund Manufac¬ 
turing Co. is the Junior Midlinc. made especially for us. and designed for highest 
grade short-wave performance. The capacity is .0002 mfd. and the midlinc tuning 
characteristic prevails. Single hole panel mount, in a -inch hole (with option of sub- 
panel mounting by built-in brackets) : end stop provision at both extremes: rigid plate 
assembly and the fine workmanship of Hammarlund mark this compact condenser. The 
overall depth of the frame is I ‘'b inches, while the rotor plates turn in a diameter of 
only two inches. This condenser, our Model PR-H-20. is a superb product, in line with 
the modern vogue of compact parts. 

V V 

P RECISION short-wave plug-in coils, three coils to a kit. not counting as a coil the 
movable tickler. Used w'ith .0002 mfd. for tuning, this kit of coils affords coverage 
of from 15 to 160 meters. These coils arc wound on air dielectric and are pre¬ 

cision. de luxe products. A receptacle base, on which the adjustable tickler is mounted, is 
supplied with each coil kit. This kit is our Model No. PR-AK-l and represents the 
pinnacle of short-wave plug-in coil achievement. It is for short-wave receiver circuits. 

V V 

EXTRA-SPECIAL FREE OFFERS OF SUBSCRIPTION 

PREMIUMS! 

RADIO WORLD, now in its ninth year, is the first and only national radio vv’cckly. 
and publishes the latest, up-to-the-second news of circuits, both of kit types and of 1931 
commercial receivers, as well as news of happenings in the broadcasting field. Lists of 
broadcast and short-wave stations, including television stations, are published regularly. 
You get your information weekly—which means quickly—,ind you get it accurately, so 
be sure to become or remain a subscriber for RADIO WORLD. We are able to offer now 
premiums especially attractive to short-wave experimenters, and ask you to make your 
choice from the parts offered on this page. When ordering, please use coupon. 

The regular subscription rates arc: So tor one year. 52 issues, one each week: $3 for 
6 months, (26 weeks); $1.50 for three months, (13 weeks): $1 for 8 weeks: 15c per 
single copy. 



The new Hammarlund Junior Midline 
Short-Wave Condenser, capacity .0002 
mfd. The rotor plates turn in a diam¬ 
eter of only 2 inches, while the total 
frame depth is only inches. So this 
is an extremely compact condenser, made 
by one of the foremost condenser manu¬ 
facturers in the world. It is our Model 
No. PR-H-20, n.:»de specially for us. 


RADIO WORLD. 

145 Wwt 45th St., New York, N. Y. 

Kiic'iusi'd |>lfaiic fliul: 

for two years’ sulisrrlptlon (101 iemie*) for 
UaIiIO WURI.h at tlie regular rate. semi 

as a iireiiiliitii all |>arts to luilKI the Slmri-Wave 
t'oiiverler. liielitiUni; (Uatunil trariRfnriiier ami 
-Inrli ealiinet. but nut liK’iiuliiui tubes. 
TliU In yoiir Mmlel PU :IF'S. 

for one year’s subMTibtlnn (52 Issues) fur 
KAIUO W<»Ul.l>, riease send tim Short-Wave 
foil Kh MS a bremluni. yowr mialel TR-.VK 1 
iNinsIstlin; of three phi;;-in rolls and base le 
i-eiitaelc. 

Q$3.ft0 for fix nirnUis’ subscrlpllon (26 Issues) 
Please aend the Hammarlund rondensor, PR-II-20 


Nan>6 ... 

.Lddress .. 

City. State. 


(S) 



















If It’s A 

Replacement Part 



HAS IT 



SANGAMO QUALITY 
AUDIO TRANSFORMERS 

A type for every purpose* 
Never sold at these prices before. 


Cat. 

Xi>. Type Description IJstl 

35fi0—AX—Straight Audio $6.00 

.'{."jOI—I’.X —l*ns)i-pn11 Input 6.50/ 

3563—IIX—Push-pnll Ouipnt for 250 or 271 f 
powt-r output tubes to match the 
iui])fdanci’ of niuvitig: coil of I 
dyiianiie speaker 6.50 i 

3565—> E—Output choke to match impedance / 
of the various type power tubr.'c 5.00 


ALL 

ONE 

PRICE 

$2.25 

Each 



RCA LICENSED TUBES 

227 TYPE ONLY 

But at a price which makes it worth 
while for you to stock up while the 
supply lasts* 

15c EACH lOc EACH 

Lots of so $7.50 Lots of 100 $10.00 
NO LESS THAN SO TUBES SOLD 

GUARANTEE:—All tubes packed in original manufac¬ 
turer’s cartons. Tubes guaranteed to light and play. 
FREE replacements within 5 days. 


FILTER CONDENSER BLOCKS 
FOR ALL STANDARD SETS 



STANDARD 

REPLACEMENT 

POWER 

TRANSFORMERS 


yioileX 

2550—An Trad Bel Canto Serie.*^ M 
2642—Atwater Kent (D) 37 
2ri5!i—Lreiiier-Tully (R) BT 6-40 
2 .j 67—Colonial (R> 32 A(* 

2617—Ciufciiey (U) 3o, 31, 33, 34, 40 
421. 42, 82, 804 

2608—Duntjan 2»^, 5, 15 & Hi 

2575—Earl (D) 21, 22 
2522—Earl 21, 22. 55, 56 
2657—Kveready-Bo-‘<ch (O) 28 

2617— Ka da ill) 25 
2.580—Franklin 210-250-281 

2662—Freed-Ki.seiiia nil (O) NR 70 
2626—Freshman O 

T. C. 2V2. Ti & Hi 
2575—Kolster (R) K20, lv21, 6K 

26.55— Kol.Kter K24 (210-250) 

26.56— Kfil.'iter K20, 22. 

2630—Loftin-White 6OO. 2%. 2Vi, 5 
2654—Loftin & White (D), 

215 I’owcr Amplifier 

2572— Midget sel.s u.^iilj? 224, 227, 245 
Ac 2,S0 Tillies 

2615—Peerless Kylectrun 

2565— Peerless (O) 20, 22, 60 cy. 

2<lo0- Phi I CO all Set.vs 

25:51—R C A 17, IS, 33, 51 

2573— R C A 44, 46 

2566— U C A 60, 62 

2603 Siiimni A-31, B-31 

2618— Smiin*;i with 600 V. C.T. 2—7VjV. 
1—2HV., and 1—15V. with 85V. 
primaiy for voltage repulalnr 
tube 

260.8—S.inora (0> 4-R, 2-RP, 2:5, 3U 
2602—Spartfin (O) Csiiifr 3V beaters 
2,5.5!>—Stein it e (R) 261. 262 
2662—Slrombt»rK-Carls<m (D) 641, 642 
2617—Temple (U) 8-60, S-SO. S-HO 

2602—Thordar.'^on T-3487 fur Spar ton 
600. 5, 5, 3 V 
2558—VIettir u.viin^ 245*.^! 

2664--Zenith 33, 34. 35, 3:5A 
2527—Zenith 0. 11. 12 


Price 

$3.85 

2.50 

1.85 
3.90 

3.75 

2.75 
2.25 
3.93 

3.50 

3.75 

3.85 

5.75 
3.85 

2.75 

2.25 

4.75 

4.25 

3.85 

2.85 

2.25 

3.50 
3.90 

3.95 

4.25 

5.95 

4.50 


3.75 

2.75 
4.50 
1.85 

4.75 

3.75 

4.50 

2.75 
2.95 
5.00 


VOLTAGE DIVIDERS, 
FIXED RESISTANCES AND 
GRID SUPPRESSORS 



R,C.A. VICTOR UNCASED 
CONDENSER 

100 VOLTS D.C. 
WORKING VOLTAGE 
This gi-miino R.C.A. 
Victiir iiiu-a.vsed con- 
ilen.'<er is eompo.Ked of 
the hiphest gratlt* ma- 
coinpact and moisture 
in special lu‘at resist- 

100% replacement 

GUARANTEED 



terlals. They are 
proof, impregnated 
inpT compound. 


No. Size 


Each 




IN 

METAL CANS 


2927— Mfd. 

_ 

25c 

$2.50 

doz. 

3150 

1 

Mfd. 

450V. 

.50 

2!»28— 1 Mfd. .. 

... 

35c 

3.60 

doz. 

3152 

2 

Mfd. 

450V. 

.75 

2929—2 Mfd. 


50c 

5.50 

doz. 

2925 

1 

Mfd. 

1000V. 

.75 

2930—4 Mfd. 


85c 

9.00 

doz. 1 

2926 

2 

Mfd. 

1000V. 

1.45 


FOR ALL STANDARD SETS 
POWER AMPLIFIERS 

. Oat. 

Receiver, Model and Desc. No. 
Braiules, ll-Il—l,63(i uhms 
(tapped at 2,500, 500, 50 
and a separate 1,600 see 31»22 
Crosley—5,000 uhiti Voltage 
divider . 306.5 

Earl, 31, 32—5,000 ohm volt- 
ai^e divider 3f»o7 

Fived-Eiseiiiann, 7S, 7!», I»5 
—5,000 olun vollaKC* di¬ 
vider 3007 

Freshman, all N model.s— 
18,000 ohm \oItage di¬ 
vider 3;»63 

Freshman, <110-6,560 chins 
lapped at 1,100, 1,500, 1,4C0, 
1,500, 1,000 3018 

cieiieral Motors, 16005—I»ait 
14547, 0,372 ohms tapiied 
at 800, 50, 1,863, 2,000, 

4.500 3160 

Keister, 6K—7,120 (dims tap¬ 
ped at 3.000. 220, 60, 840 4014 

K-2i—7,835 (dims 
at 3,400, 3,800, 55, 

360 3005 

Courier model 22— 

(dun vidtage di- 

.3870 

Phileo, 3S65—P resistor 4!i00 
taliped at 1,400, 1,500, 

2,000 3087 

R C A, 18, 33. 51—3,940 ohm 
Volt.ape divider 3S72 

Sparton, iiO—7,000, tapped 
at 2.000 3076 

Stewart-Warner—8,000 ohms 
tapped at 3,500, 3,500, 

2.500 3S73 
Silvei-Mnrshnll, 655 — 11,350 

olitn volt, divider 3164 

Victor, R-32, R-42, RE-4.5 

.and RE-75 — voltage di¬ 
viders 3170 

Slromherp-Carl.‘<on, 10 and 
11 — Parts P1955D and 

1*19557 3171 

Temple, 8-60. 8-80, 8-90— 

6.850 ohm voltage divider 3951 


Kidsler, 
tapped 
80. 40, 
I’eerless, 
225,000 
vlder 


AND 

Price 

$0.60 

.75 

.35 

.35 

.75 

.75 

.80 

.65 

.75 

.75 

.80 

.30 

.80 

.40 

1.00 

.90 

.80 

.30 


UTILITY 

CONDENSERS 


MAIL 

ORDERS TO 



10'/2 MFD., 600 
For replacement in 
All Victor Sets 
Total capacity loy^ 
Mfd.s., 600 working 
vidtape. 

Housed in metal 
can. 

Size: 5 "4 in. long, 
5 in. high and 4 
in. wide. 

Cat. No. 2709 

Our Price 
$1.75 


Part Cat. 

Set Model Item No. No. 

Atwater Kent 37 Filter Rlock 5001 
Brandes B-15, 11-16 Filter Block 5004 
Columbia-Kolster, C -6 Filter Block 
51105 

Eveready and Bosch 1928-29 
Filter Block 
Earl A2 h'ilter P,lock 
Fada I) Filter Block 

NR57 Filter 


Freed-Eisemann 
Block 
Freshman 
Freshman 
Filler 
Freshman 
Filter 


29 S 8 
5006 
500S 


.5010 

5012 


H-5 Filter Block 
M12 (171 tube) 

Block 5013 

Nil (250 tube) 

Block 5014 

Kolster K-22. K-20. K-40, 

K-42. Filter Block 2805 

Columbia-Kotster 920, K-43 Filter 
Block \VS3626A 2963 

Kolster 6-H and K-5 Filter 

Block 2316 2815 

Kolster 6.T, 6K Filter Block 
Kolster K20. 22, 25. 4SA, 4SB 

Condenser Block .3024 2805 

Majestic 171 Set.s Filter Block .5026 

Majestic 2.>0 Sets Filter Block 5027 

Majestic 245 Sets Filter Block .502s 

Majestic Master B, Super B 

Filter Block 5020 2 95 

Majestic Special Master B 

Filter Block 5030 

Majestic A Eliminator 5031 

Peerless All Courier Sets 


Price 

3.75 

5.00 

2.00 

3.95 
4.00 
3.75 

3.75 
7.00 

5.00 

6.00 

2.50 

2.95 

2.75 

3.50 

2.50 

3.95 
3.95 
3.95 


3.25 

3.75 


Filter Block 


RCA 

18. 

33, 51 

Filter 


Block 


RCA 

41 

Filter 

Block 


RCA 

17 

Filter 

Block 

S289 

RCA 

44, 

46 Filter Block 

RCA 

60 

Filter 

Block 

S34G 

RCA 

62 

Filler 

Block 


Sonora 

Using 250 

tubes, 

Filter 

Block 



Sparton 

69, 

79, 89 

. Filter 

Block 

Steinite 

45 

Filter 

Block 


Steinite 

40 

Filler 

Block 



2855 1.50 



16 Murray Street 


New York, N. Y. 


2710 1.50 
r>n33 4.25 
2714 4.95 

2711 4.50 
2726 4.95 
2650 5.95 

2914 1.85 

4049 4.75 
5037 5.00 

^ ^ 5028 6.00 

Temple s-60, 8-SO, $-90 Filter 

Block 2751 .95 

Zenith ZEll, 12, 14, 18 

Filter Cond. PL1145 2800 3.25 

Zenith ZJ'RS Filter Cdiul. 

3r>P.>:. 35APX, and 37A 2701 3.25 

Zenith ZE17 Filter Cond. 

333X, 353X 2700 3.25 


TERMS:—20% with order, 
balance C.O.D. 2% dis¬ 
count allowed for full re¬ 
mittance with order only. 
No orders for less than 
$2,00 accepted. 






































STOP! DON'T SHOP! 

H FRE^S a NE^ plan, which aves you money. Stop shoppings you tlie latest and lowest prices up to the time this ad Is printed. 

the loiv^st prices right on this pnge. Yes, lower than in Vi e w atch our competitors and do not allow anyone to undersell 
our own catalog. hy ? because no hoiice can pet out a new cata* us. We meet ANY price on NEW merchandise. Order direct from 
lop everv mouth, but by advertising in this magazine we can bring this page and sate money, lOO^o satis/flCfion on every transaction. 


Dry Electrolytic Condensers 


Mount in any position! Ouaran- 
♦’fit nc\cr to blow out I lUniark- 
Mbly compaot and ^ery Intspcnsive, 
iM-rJiiinlnc generous use of filter- 
in*. <>strnj*. The greater the mfil. 
rapacity employed, the less A.C. 
iuiu remain?. .'»00 tclt peak rathU’. 
Ideal for all 171A • 24a power 
par ks—use two of (tch « ai>acliy 
viosited for 2r)0 power paeks <1,000 
volt peak thereby assured). 



No. 

M(d. 

Diameter 

Length 

1801 

1 

in. 


In. 

1802 

•> 

1 in. 

2'* 

In 

1804 

4” 

1^ In. 

2K 

in. 

1808 

8 

IH In. 

4H 

ii.. 

iet6 

16 

3 ill. 

4’4 

in. 

1824 

24 

3 ill. 

4*4 

In. 

1832 

32 

3 in. 

4‘4 

in. 



Adjustable Voltage Divider 

ite^i for ixtra 
heavy tiuty. It ean 
bo ti'ed III any radio 
powor operated sot, 
•‘lt'*ollmiiiatorf.. iwvv- 
cr )>aek?, ampliaers. 
otv, r.sp«-eially useful 
in all radio eet re- 
idaceiiunt work, used In oonverting batte^ 
'eu iniu power sets. The correct \ultagc I* 
Mflimd by loosening siTews of sliders and 
hv nu.vliig the latter Into the eorri^t P<m • 
tion Voltage raiinut vary due to tlie pecu¬ 
liar i-oii'triMiion of d)e rtdftor and 
wilder' Sldpi'diig weight H lb- List >1.50- 
No. 2275—Divider. iO.OOO Ohms. *7 C 

3 slides . • 

No. 2276—Divider. 25,000 Ohms, 

4 slides • • 


Peerless ABC Power Trans¬ 
former—80 Watts 

A« u«ed In “Courier 
Xlcsiei 65“ clu.-sis. 

I'late. C*»ntroI-gTid. 

«icreen - grid, flla- 
meul voltages for 
ihr^-e 'lM's. two ’I’Ts 
two '46'<. and 
rectifier telc«-iro?ta 
tir roprotlurer bla>-- 
ing potent I :tl recti¬ 
fier). lias approxi¬ 
mately The follow- . 
lug output ratings: 2.j V. 10 ; ToO A' 

‘;ruter-tHpia*d. 350 V. tnd IJO Ma. on eact. 
ship; V.. 1* A.; 3 V., dO .Ma. Primary 
tapped fur low or high line voltage. Tin 
• irrect replacement for big seta. Kor 110- 
J_'0 volt>. .'it) or 60 cyiles. Dimensions 4v4x 
3*/*^ hr Welgiit 6 luy. List $12.00. O 65 
No. 1403—YOUR price 




Kolster Speaker Chassis 

>lay be connected directly 
in the plate vimitt of type 
'1?A tubes; or to hlgUer- 
power tube.s through an out¬ 
put devi. e. In push-pull cir¬ 
cuits. speaker may be con¬ 
noted from Pl.ite to Plate. 
' Im h cone” type. I’aiter- 
rattle Is prevnited by a 
llanm-l damiter: baas notes 
W 1(^9^ repro«luced duo to 

^ the • free-edge” effect. Its 

small dlmeiPdona make It 
tdigible for use In horae- 
con^trurted midget sete. 
Cornea with 6 ft. rord. Dimensions: 10 x 
SV» X 9‘,4 inchef. >*hlpj)ing weight Oij Iba 
List Price. $18.00. C O 80 

No. 1500—YOUR PRICE. 

A.C. Short Wave Converter 

Th, ihi111 of timing h 
ehort w.'ives H your9 
liecaufe vou can •'•on- 
neet thh short-wave 
lonverier to your 
broadi'a^t rereiver, no 
matter wlmi tyjie r* 
fairer you have. Time? 
from 10 to 200 rue- 
ter?, using only twro 
plug- lit tidh. Loils 
already wound, are 
supplied with outfit. >‘onvert>-r has built -in 
lllament trartsformer to heat three 227' . .Ml 
yott ni*e<l obtain from your receiver a 
iMidtive "II” voltage, anything from 45 to 
1*<0 volts. Voltage not iTltlcal. Nc nu le«- 
tatlon of the receiver. Nh tricky regenera - 
th.n rtiinrol. only a. single, smooth -operating 
dial TO manipulate. No soucah. ni> grunt¬ 
ing. no body capacity. .Ml pans for 3 tube 
diort-wjtvi converter, including cabinet, with 
filament trtinsfoT nier, rtunplcio Inatnii tlotis 
and pictorial diagram. Shipping weight 8 lbs. 

List Price $20.00. tQ 45 

No. 1617— YOUR PRICE, les- tube- 



R.C.A. Double Filter Chokes 

Tlii? heavy- duty, extreme, 
ly strong, double filter 
choke can be used for ah 
types of filter circuit*, 
experimental work, i>0W6r 
amplifiers, receivers, elim¬ 
inators, power packs, con¬ 
verted 5et.v, etc. Known 
as K. C. A. replacement 
part for all Radiola mod- 
r|s. particvdarly Nos. 33, 

17 and 18. E^ach choke 
O.C. resistance, 500 ohms. 

Connected in parallel, these — 

iloubte filter chokes have a rating of la ITeii- 
ries at 160 .Mills: connected Iti series. 60 Hen¬ 
ries at 80 Mills. I’uliy shielded in heavy meial 
care with sperial insulating compound. Size 
5!4 X 3^ X 2M. Shipping weight 6 lbs. 

List Price. $10.05. Qflr 

No. 8336—YOUR SPECIAL PRICE.. 



Earl Power Transformer 

Make money revamp- 70 WATTS 

ing t)i« old battery 
set This power trans- 

fornier used in Karl I f 

Model 22 receiver 
supplies “A.” “H” 

and “C" Potentials 
for: two ’27*8 for 
screen - grid '24'i), 
three *26's, two'TlA'a 

and one '80 rectifier; __ 

total current output of Idgh-voliage winding 
at maximum output (about 200 volts) 1? 80 
nia. Mlgh voltage secondary, filament wind¬ 
ing lor ‘27's, and fnr '71A's ore center- 
tapped. Alay be u«evl In any number of 
eoiabinatlons. .^itiltable revlslors. a couple of 
4-mf. filter condensers, two 30-henry chokes 
and by-pass condenaers complete flue pow er 
pack. Size 3% x 3 I 2% Inches. 16 long 
leads and full wiring direcilons. Shipulng 
weight 5 lb List Price $7.50. ^ 1 73 

No. 1410—YOUR SPECIAL PRICE 9^' 



mmm 



New READRITE Analyzer. 

This tlitee-ineter analyzer has selector “w Itcli 
for checking idl parts of tube circuits by 
conneriliig to the set BO<’kei?. Selection for 
testing voltages of plate, grid, cathode aud screen- 
grid done oulckly and accurately. Plate current, 
fliaiueiii volts, line and ia»wer supply volts are 
measured. Grid swing test for tubes used. Ju>t 
push otie button for .«« reen-grld and other button 
for other tubes. .Makes testing of all type tube* 
simple and thorough. 4Vi-volt grid battery Is 
furiilshevl. Battery Is used for grid lest and 
continuity lestitig of transformers, chokes, etc. 
Capacity and resistance charts funilsheU show¬ 
ing u^e of Instrumehta for testing condensers, 
also measuring resistances up to 100.000 oiinis. 
Eight scale readings of meters may he used s'eP- 
ararely with tlie jack terminals provided. Stale 
reatlings are 0-60-300-600 D.C. volts. 0-10-110. 
-no A r folta and tl-2n-l ’0 mUllamperei. A ' and D.t . filament voltages «re awurately 
m?asur^ on lht Mu^ucti; StrouiTSsV w Itli leatherette covering Attractive Compact. 

P‘1 II* cverv need for the expert scrvicemau or the beginner for radio set una- 

15 lbs. List Price $25.00. i.TQ 

NO. 700—READRITE ANALYZER. YOUR PRICE. sp n 


'2.)0” A.C. Rower Transformer 

This jtower transformer 
supplies currents for five 
15 • volt .An tiirus luhes 
drawing 5 .Ma. and 
amp- on filaments: one 
2 5 V. tulK; two TjO's. 
and two ‘Si's. TvrO 227 
or 224 (If suitable reslit- 
unco 1.S o*e<l) ami 750 
tolts. Full wave “B” and 
I. Entirely Miichhil In 
metal. 4 \ x l^*xi »‘-7 Itu lies 
_ high. Weight l ’> Ihv For 

llO-t-O volts. 50-60cycle?. List $20. 

No. 1412—YOUR PRICE. 



“• $ 3-^5 


Professional Telegraph Key 

r s e d for telegraphy, 
radio. Iioine practice, 
house-to-house commu¬ 
nication, as a keying 
means in test clrculia, 
etc. Mounted on heavy 
mlcanlte base 3*4X-*;xV^ 
In. thick. 1 las 2 switches 
to telegraiih on two circuits, independently 
or tugetIuT. A wonderful chance to get a 
commercial telegraph key with sturdy ’i-ln. 
silver contacts! Ilaiullcs a lot of power. Ship¬ 
ping weight 2 lbs. List price $3.50. 7(1^ 

No. 1625—YOUR PRICE I UC 




MONTHS GUARANTEED NEONTKON TUBES 

Sold on a 6 MONTHS KRFTF ftEPU\CEMENT Ht'ABANTEE 
Basis. PBOVIDINO TI*BE UHIITSI AII tube* ore carefully 
meter-tested before sbipmenl. and carefully packed. Do not 
confuse tlieso HIGH tiP.ALlTV tubes with any other “low 
Itrlcevl” tubes—our low prices arc jmsaible because "c do a 
\‘tiI,T'.\IE business 


Choice of 

Choice of 

Choice of 

Choice of 

226 

112 A 

246 

222 

227 

200.A-109UX 

280 

210 

171A 

199UV-120 

171 

260 

201A 

224 


281 

63c each 

69c each 

79c each 

$1.58 each 





p'^^DlO 


FREE 


We bare uat Issued otir new "BaDTO 
SEllViri: TltEATlJSE." It's red hot all 
the way thiotigh. 52 new hooktipa and 
circuit diagram?. IIO illustrations. 
Partial contents: Modernizing old radio 
sets. How to convert battery to power 
.'-et?. Selection of tube*. Tie detector 
tube. The power tube. Changes in 
grid or “C" bias circuits. Pusli pull 
amplifiers. BepUeliig audio trans¬ 
formers. Phono, attachments. How to 
choose power transfonners. Voltage 
dividers. Wattage of power trans- 
fomiers. Selecting an<l installing 
replacement parts in radio sets. 
Filter conden«er*. Repairing “B“ 
eliminators. Aid.. BItANi) NEW 
DOPE—NOT A BE PHI NT. ChuCk 
full of BK.\L radio Information 
all the way through. Even the 
<'atalog section has dozens of 
hookups—never found anywhere before. 
WRITE TODAY. Enclose 2 cents for postage. 
Treatise sent by return mall. 


Utah Dynamic A.C. Power 
Speaker—Model 33A 

llO-voit, 60.cycle 
A.C. light «ocket 
supply for field 
excitation w' I t h 
Westinghouie dry 
reel 1 f 1 e r, 

9 in. high, 9H 
lu. wide, 7Vi In. 
deep. Speaker 
conies packed In 
wooden crate. 

Weight 19 lbs. It 
Is one of the 
most powerful as 
well as best re¬ 
producers in the market. 9-lnch cone. 

List Price $50.00. C 7 45 

No. 1506—YOUR SPECIAL price $ • 



Kolster Power Transformer 

85 WATTS 

SVilJ supply sufficient 
current and voltage for 
pnsh-pull ’lO's, in con¬ 
junction with type '81 
half-wave rectifiers. The 
2.2.5-Tolt secondary out¬ 
put Is just below the 
rated maximum for typo 
'24 and '27 tubes; tubes 
will last much longer 
than when heated from 
a higher-voltage trans- 
foimer. Four secondaries are rated as fol¬ 
lows: Secondary ?jl, 7.5 V., 1.25 ; S2, 

Center-tapped. 7.5 V., 1.25 A.; S3. 1.5 V.. 
4.23 A.; Si. 2.23 V.. 1.65 A- ; S5. 725 
V.. 90 .Ma. Ptlmary is tapped for low line 
voluge. For 110-120 volts. .''1O-6O orles 
4 X 4V6 X 4^ Indies. Shipping weight. 
12 lbs. List Price. $ 19.50 C C 75 

No, 4336—YOUR PRICE 



NEW ! NEW ! ! 
Superheterod} ne S-W Converter 

P os It i vet y greatest eg nverter ever built. It brings 
in European stations dally, clear as a bell. 

At last a >thort- 
w a V e converter 
that converts any 
broadcast set Into 
a superheterodyne* 
Bhori-wave receiv¬ 
er. Bniployi tliree 
227 tube* and 
rovpr* from 20 to 
113 meters. No 
plug-in coils! Coll 
-witch U used to 
coser all wave¬ 
lengths. Single 
dial cotttrol. no 
inaiy capacity, no 
squoal*. Thiscon- 
verter has built- 
in filament trans¬ 
former to heat the three 227’s. All you neeil 
til obtain from your receiver is a iwsillve B 
\oltage anywhere fre.m 45 to 180 volt*. Volt¬ 
age 1* not eritlcal; no molestation of the 
receiver. So simide a child can operate It. 
Size 7x10x5 Inches. Shipping weight 8 lb«. 
No. 1614—Super Converter. List $15*5 



Price $25. Your Price (less tubes) 




Genuine Magna vox .Microphone 

Do Your Own Home Phonograph Recording 
-Mnd* by the world- 
famous -Magnavox Co. 

While originally made 
to strap on the head, 
it Is easy to screw a 
handle onto one of 
the side bracket*. The side brackets are 
covered with soft rubber and place the 
microphone at the best speaking distance 
from the mouth. Comes with 6 feel of Cord. 
The biggest mike barg.-vin In Americal Coro- 
Idete with strB]>s atul buckle to flt around 
head. Brand new. in original factory pack¬ 
ing. Shipping weight 1 Ib. 

List Price. $10.75. 11 55 

No. 1610—YOUR SPECIAL PRICE V 1' 


High-Voltaj^e Condenser Units 

We guarantee these con. 
densers unconditionally. They 
are ideal for general re¬ 
placement purposes and can 
bo installed in any new 
power-pack. .\ll condensers 
are furnished with 8-inch 
length* of tinned 
back" wire. 

600 VOLTS 


“push- 


800 VOLTS 


Cat. 

Mfd. 

Your 

Cat. 

Mfd. 

Your 

No. 

Capac. 

Price 

No. 

CaPac, 

Price 

1702 

»A 

$0.25 

1706 

1 

$0.40 

1703 

1 

.30 

1707 

2 

.70 

i7(M 

2 

.40 

1708 

4 

1.05 

1705 

4 

.60 





WE .ARE A WHOLESALE HOISE AND CAN¬ 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If C. O- D. Bhipmen! in deBired, pleane remit 20% 
remittance, which must accompany all orders. 

If full canh accompanie* order, deduct 2% discount. 
Send money order—certified check—U. S. stamp*. 


Radio Trading Co. 

2S West Broadway 
New York, N. Y. 


ORDER FROM THIS PAGE. You will find apecial 
price* from time to time in thin magazine. Get our 
hig FREE Catalog for the greatest Radio Bargain*. 

Should you wiah good* shipped by parcel poat, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 














































PlliOT 


VNIVIR^AL WASP RECEIVER. 


Pilot's wonderful wave hainl chan^iii^ switch, incorporated in the new Universal 
Super-Wasp, revolutionizes the sh(»rt wave art. \o longer need numerous coils he 
changed to cover the various wave bands. No longer need dial setting's change each time 
the same distant stations are ttined in. You can log permanently all the stations you 
can get throughout the world, you can tune from the short waves to the high ship waves 
without removing your hand from the single control knob. 


UiiivorNal Feafiiros Hovolnlioii- 
iziiig Short Wave Art 

Complete etivcra^e all wave haiuls from l.> to 650 
meters ivithaitt eoil cltafiging. Compli-te A.C. oper¬ 
ated chassis in ra^biof . {Also available in battery model) 
All Mcfal Chassis. 

Highly sensitive and selective eireitil. 

Ser<‘en (Frid 'rUF amplifier phts ScrEHJii Grid 
hclcclor, 

227 First Audio Staj?c. 

Two 2*15^8 in push-pull output sta^e. 

Stations i^an he lo^getl /lerfrninenf/v on tiiai, 
Hegetieration eontriil <loes ii<»l alu^r tiiiiing. 
Provision for /*/tofiogra/>/i Pick• tip. 

Farpliotie Jack <m Front Panel. 
llliitniiiat<‘4l Dials. 

Handsome Walnut Cabinet. 

Most aflvaiiced eoiist ruction yet 
used for short wave w‘<»rk. 

Ill kit hiriii for easy hoitieasseiuhly ; 
no drilling or cutting, all parts fully 
prepared. 


Wliai Von Uaii Hot on tln^ 
l AIVFIISAL Sii|»or-WaM|i 

On the short waves are hundreds of relay broadcast¬ 
ing, €'X|K-rimental and amateur stations trans¬ 
mit ting voire and niiisie; actually thousands of 
amatEMir and commeroial stations sending code; 
numerous trans-oeeanie ami ship-to-shore tele¬ 
phone stations; dozens of television transmitters; 
and police radiophone stations in many cities. 

On the broadcast rang<>s, the Universal Super- 
Wasp covers the full niaximum and minimum 
limits, bringing in broadcasts never heard on the 
average broa<least receiver. 

Above broadcast ranges, the Uni¬ 
versal brings in ship and shore sta¬ 
tions on 600 meters. 

What other receircr ojfl'crs you as 
tnuch radio u‘if/i as little effort? 

Ask your dealer for a demon- 
strat ion! 


NOTICE TO “HAMS'*: 
l*iiot will conlinijc huiidiiiR 
(lip oriKinal Su|»^r-W’aB|> in 
kit form for licenard amalrurs 
unci olh<*rN who want to spread 
the tuninR on their pet wave 
liundNundadd their own audio 
featIIred. A. C. anil battery 
nicMielM. 


Pilot ITiivorNal Siipor Wm«|i A* :tU) in Kit Form 

PILOT RAOlO & Tf RE €ORP., Law rc^nee, 3flass. 



Chicago: 25i S. W ells .St. 
OFFICES IN 


Acic York: 525 Broadway San Frartc/«co; 1278 Alission Street 

PRINCIPAL COUNTRIES OF THE WORLD 
















For a HIGHER TYPE 
of RADIO SERVICE 

standardize on the line conceded by leading radio engineers, 
technicians and service-men "Supreme by Comparison" 


SUPREME SET ANALYZER 



Net Price, 
Greenwood, 


$ 78 ^ 


Model 90 

C HAI.LENGES compari¬ 
son with ANY Analyzer 
at ANY price. Provides 119 
distinct readinj^s and 22 
distinct ran>>es for external 
use through only 3 connec¬ 
tions -11 ranjies for Output 
Meter use. 

It depends not on the 
number of meters em¬ 
ployed, but on ini^enious 
and efficient design — on 
sheer merit and perform¬ 
ance. On this basis it chal- 
ietiiies comparison. 


SUPREME OSCILLATOR 
Model 70 

**T OOK to Supreme for 
J-r Supremacy” in all 
phases of service en()i« 
neerint^. This new prod¬ 
uct of Supreme is in 
radical contrast to pre¬ 
sent day Oscillators 
which provide tuninti at 
only one or two inter¬ 
mediate frequencies. 

Advanta{>es are too nu¬ 
merous to enumerate 
here~we urtie that you 
write for the facts. 

SUPREME 
OUTPUT- 
OHMMETER 


SUPREME 

RADIO DIAGNOMETER 
Model 400-B 

I Me only complete port- 
-E able radio testing iab- 
orator>—often imitated but 
never duplicated. The Di- 
agnometer Is recognized 
throughout the radio world 
as the most complete service 
equipment ever conceived. 

The seif contained Oscil¬ 
lator furnishes modulated 
signal for testing, synchro¬ 
nizing, neutralizing, etc.; 
and Special oscillator coll is 
available as accessory cali¬ 
brated to UO, 172 1-2, 17.S, 
177 1-2 and 180 kilocycles for 
peaking Intermediate stages 
of Super-Heterodyne sets. 
When writing for further In¬ 
formation on the IMagnom- 
eter ask also about the Su¬ 
preme Laboratory Test 
Panel. 


The perfect compan¬ 
ion for the Model 70 
Oscillator and a useful 
service Instrument in it¬ 
self. The Output-Ohm- 
meter is a very ingenious 
combination of a 
l>*Ar8onval movement 
meter, f nil wave rectifier 
bridge wirh an urreriti- 
ated output merer range 
and an accurately ca/i- 
brared Ohmmeter range 
from 0 to I niego/ini. 



Supreme Oscillator Model 70, 

Less Tube and Batteries, Deal- e,. . 
ers Net Price, F. O. B., Green- ^ 

u-rkml M ■ sc ■ - 


F. O. B 


wood. Miss... 

Supreme C _ __ 

Dealers Net Price, 

Greenwood. Miss.—. 

Handsome carrying case of 
hardwood for combined Oscil¬ 
lator. Output-Ohmmeter. and e 
Accessories. Dealers Net Price, ^ 
F. O. B. Greenwood. Miss .. 


530 °° 


5°° 



Dea'i-rs Net Price, 


ije&.crs Net mce, 

F. O..B. Greenwood, ^ J Q Q50 
Miss, ■ ^ ^ - 


Special Superheterodyne Oscil¬ 
lator Coil. Dealers Net 

F.O.B. Green- g 00 


Price. . ___ 

wood, Miss....._ ... 

// 


SUPREME TUBE 
CHECKER 
Model 19 

■PEAUTIFUL In appearance, 
^ simple and accurate In 
operation, the Supreme Tul^e 
Checker Model 19 should he on 
the Counter of every dealer and 
in the shop of every service man. 
Available In two types, a 
counter model for Tube De¬ 
partment or shop use, and a 
portable model for the outside 
salesman or service man. Ask 
also about the Supreme Pre- 
lieater and Short Tester Model 
.10 which together with the 
Model 19 Tube Tester Consti¬ 
tutes the ideal equipment for 
any Tube Department. 



Dealers Net Price. F. O. B. 
Greenwood. Miss. 

Counter Type _ $26.95 

Portable Type.. $29.95 


EVERYTHING TO GAIN AND NOTHING TO LOSE" 

W RITE for the convincing narration of advantages on the instrument, or instruments, in which you 
are interested. Ask, too, about the “Self-Satisfying -Self-Payment Plan”—the original time-payment 
plan for the purchase of the best in radio service equipment under which satisfaction is guaranteed. You 
have “Everything to gain and Nothing to Lose.” 

SUPREME INSTRUMENTS CORP. 

402 Supreme Bldg. Greenwood^ Miss. 

Distributors In all Principal Cities 

Service l>epots in New York. Philadelphia. Pittsburgh. Cihicago. Kansas City, Sctattle, San Francisco, Toronto 
Foreign Division: 130 West 42nd St., New York City. 

Cable Address: LOPKEH, New York 


























